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WILLIAM F. CRAWFORD, president, 


Edward Valves, Inc., subsidiary of Rockwell Manufacturing Company 


discusses pioneering and power plants — see page 3 











Vano Design “A” cooling interior 
of furnace, supplying fresh air 
through 10 feet of “Ventube” to 
provide safety and comfort during 
repair work. 





Vano Design “A” 
supplying fresh 
cir in Reactor 
Room of Synthetic 
Rubber Plant. 


Vano Design “A” 
Ventilator supply- 
ing fresh air to 
men working in 
wing compart- 
ments, fuselages, 
etc, 


FOR WORKERS’ 


®* Safety 
© Health 


® Comfort 


© Efficiency 


Vano Design “A” delivering fresh 
air to cable manhole, expelling 
sewer gas, moking entrance safe 
in a few minutes. 








VANO® Design “A” VENTILATOR 


Vano Design “A” Ventilator plus a 
few accessories feeds large air 
volume into tank car, driving out 
fumes, stagnant or hot air for 
workers’ safety and comfort. 








Powered bya 2hp motor, and 
equipped with the exclusive 
Coppus axial-flow propelier- 
type fan, this general-purpose 
blower delivers 1500 CFM of 
fresh air. It supplies ventilation 
for tanks, tank cars, drums, 
vats, underground cable man- 
holes, pipe galleries, airplane 
wing compartments and fuse- 
lages, and other confined 
places. Weighs only 103 Ibs. 
Uses 8”-diameter flexible can- 
vas tubing (“Ventube”). 











VANO 
DESIGN “Cc” 


VENTILATOR- 
EXHAUSTER 


Vano Design “C" 
equipped with 8” 
discharge tubing 
removing welding 
fumes. 


+ 
» 


Vano Design “C” 
equipped with 
two suction lines 
removing welding 
fumes for opera- 
tors’ safety. 













COPPUS “BLUE RIBBON” PRODUCTS 





Circle 103 on READ-N-CIRCLE card for more data 


For withdrawing welding fumes 
from confined places or di- 
rectly from the welding rod 
..or for expelling fumes or hot 
air from enclosed vessels. You 
can get it with 8” suction inlet 
for 8” non-collapsible tubing 
...or with multiple inlet nozzles 
for 5”, 4” or 3” suction hose. 
The discharge outlet takes & 

“Ventube”. Powered by a '/2hp 
motor, it weighs only 85 Ibs. 






Designed for Your Industry, Engineered for You 





late news 





about industry power 


@ Instrumentation Division voted by AIEE 

Because of the increased importance of instrumenta- 
tion in electrical engineering, a sixth major technical 
division of the AIEE, to be known as the Instrumen- 
tation Division, has been approved by the Board of 
Directors. New division, of which C. F. Savage, Jr., 
General Electric Company, New York, has been named 
chairman, will begin operations August 1. At present 
it is part of the Science and Electronics Division, and 
is known as the Committee on Instruments and Meas- 
urements 


@ You can't hardly get them kind, 
no more! 
Turbogenerator set made by De Laval Steam Turbine 
Co., and displayed at 1893 Chicago World’s Fair was re- 
cently shipped to the Smithsonian Institution in Wash- 
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ington, D.C. Set will be displayed in the new Powe 
Hall, which will open late this fall. Generator was the 
first set to produce electric current on a commercial 
scale in the U. S. Turbine delivered 10 horsepower at 
24,000 rpm 


@ First recipients of BCR award 

Stanley H. Langer, Charles Zahn, and Irving Wender, 
of the U. S. Bureau of Mines, Bruceton, Pa., were named 
recipients of the Bituminous Coal Research, Inc., 
Award. Award was given for the best paper pertain- 
ing to coal at the Spring Meeting of the American 
Chemical Society in Dallas, Tex. Their coauthored 
paper, first to be selected for the new BCR Award, was 
presented by Langer, and was entitled “The Chemistry 
and Structure of Coal: I. Optical Activity in Oils De- 
r.ved from Coal.” 


@ Air-conditioning industry gets a blast 

Newly elected president of the Air Conditioning and 
Refrigeration Institute, Matthew M. Lawler, recently 
declared that some companies in the industry are mis- 
leading the public with “extravagant claims, creating 
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forum 


from an exclusive interview .. . 


pioneering and power plants 


as told to Harold A. Bergen, Editor 


RESPONSIBILITY FOR PIONEERING the tech- 

nology of better power plants continues shift- 
ing, as in recent years, to the owner-operator. It is 
becoming progressively more difficult for the Ameri- 
can power equipment manufacturer to underwrite 
innovation in response to the desire or whim of the 
individual customer—whether or not his innova- 
tion is a sound development from an engineering 
or marketing standpoint. 

Now, one secret of American productivity and our 
high standard of living is the great capital invest- 
ment in plant equipment. It is such equipment, pro- 
gressively more specialized, but operated by in- 
dividuals lacking the old “job-shop” versatility, 
that permits us to compete in spite of wage rates 
three to five times greater than elsewhere. 

Yet, this necessary dependence on mass produc- 
tion tools makes it expensive and disruptive for a 
manufacturer to build pioneering power equipment 
to individual requirements, in limited lots. So, the 
cost of risk-taking shifts increasingly to the shoul- 
ders of the owner-operator—with the possible ex- 
ception of a dwindling number of very large man- 
ufacturers whose income is derived from diverse 
markets, and who can spread the cost of innovating 
Twenty-five years ago, we had numerous sources 
for supplying a pioneering turbine development 
Today, we have fewer than can be counted on the 
fingers of one hand. Similarly, this situation applies 
to a pioneering boiler, pump, or valve. 

Another factor in pioneering today’s power equip- 
ment frontier is that really valid test results are 
largely obtained only from full-scale operating ex- 
perience. Few, if any, equipment manufacturers can 
afford a huge prime mover test unit. So, we find 
responsibility for extending the limits of tempera- 
ture, pressure, and size to be resting most heavily 
on the owner-builder. 

In the relatively simple field of power plant 
valves, there are very difficult engineering-economic 
problems in meeting the new high-pressure, high- 
temperature operating conditions. For example, the 
new superpressure installations will, in our opinion, 
be faced with difficult, and perhaps unanticipated 
material and design problems. In our supercritical 
pressure steam valve research (extending over 
more than a decade) we are confronted with phe- 
nomena for which we find no technical data avail- 
able anywhere. When you multiply this problem by 
the other major equipment categories in supercriti- 
cal plants, the owner appears to have a long, difficult 
row to hoe. 


While the nuclear power plant, the large gas 





turbine, and the very-high-pressure temperature 
steam generator (10,000 psi at 1400 F routine in 1975) 
are inevitable, the owner-operator will have to pay 
for an increasingly larger share of pioneering power 
equipment development. One alternative is govern- 
ment-financed research, but history proves that this 
further complicates the economic position of all 
private business, equipment manufacturer and 
power producer alike. So, the power industry is 





William F. Crawford, president, Edward Valves, 
Inc., subsidiary of Rockwell Manufacturing Co. 


Valve Industry 
Advisory Committee from 1941 to 1945 and from 
1950 to 1953. He is a director of Valve Manufac- 
Rockwell Manufacturing Com- 
pany, Washington Steel Corporation, Central Scien- 


Mr. Crawford has served on the 


turers Association, 


tific Company, and Edward Valves, Inc. Mr. Craw- 
ford is a member of ASME, AWS, ASNA&ME, 
ASM, and Newcomen 


faced with a dilemma that requires superior sup- 
plier-owner cooperation. The long-proven ad- 
vantages of standardization and simplification be- 
come increasingly more important. The 
equipment 
an ever larger percentage of income for research 
and new product development, much of which is 
necessarily unprofitable today. He is attempting in 


farsighted 
manufacturer can, and does employ 


problem of producing 
pioneering equipment. At the same time, the owner- 
operator, and his consulting engineers, are recogniz- 
ing the new cost considerations facing manufac- 
turers—high research expense, complex personnel 
situations, vendor considerations, and the difficulties 
of processing pioneering equipment in the modern, 
specialized, mass production manufacturing facility. 


many ways to solve the 
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NEW...“M” Frame Molded Case Circuit Breakers 
are fully designed for 800 ampere applications 


Approved by Underwriters Laboratories, Inc. 





For applications which formerly required 
larger and more expensive equipment, you 
can now use the new I-T-E ‘M” frame 
molded case circuit breaker without sacri- 
fice of quality. It offers optional pressure 
connectors for double or triple cable con- 
nections per phase contained within the 
circuit breaker case. Exclusive 3” pole cen- 
ter design dimensions permit easy accessi- 
bility for front cable or rear bus and stud 
connections. And the “M” frame breaker 
is ideally suited for use in panelboards, 
power panels, switchboards, motor controls, 
bus duct plugs, and individual enclosures. 

Available with interchangeable trip units 
providing continuous 600, 700 or 800 amp 
ratings in 2- or 3-pole construction for 250 
volt d-c and 600 volt a-c service. Interrupting 
ratings (NEMA test procedure): 600 v a-c, 
25,000 amp; 480 v a-c, 35,000 amp; 240 \ 
a-c, 50,000 amp; 250 v d-c, 20,000 amp. 
For more information, write I-T-E Circuit 
Breaker Company, 19th & Hamilton Sts., 
Philadelphia 30, Pa. 





Triple cable connectors accommodate three 300-400 
mem cables per phase. 


Optional double cable connectors accommodate two 
400-500 mcm or 600-700 mcm cables per phase. 





“a I-T-E CIRCUIT BREAKER COMPANY - Small Air Circuit Breaker Division 
Circle 113 on READ-N-CIRCLE card for more data 








late news 





... Starts on page 2 


dissatisfied customers and so impeding progress.” Law- 
ler, vice president of Worthington Corporation’s Air 
Conditioning and Refrigeration Division, said ‘“some- 
thing must be done to insure the integrity of manufactur- 
ers’ ratings of equipment.” He continued “any industry 
that cannot police itself from inside will eventually be 
policed from outside.” 


@ Nuclear facilities plant outgrows 
itself in one week 
Four days after moving into new Nuclear Facilities 


Plant at Lynchburg, Va., Alfred Iddles, president of 
Babcock & Wilcox said ground would be broken in three 





days for 150-percent expansion of the new plant. Pur- 
pose of new facilities is to determine critical physical 
characteristics of nuclear reactors and to manufacture 
fuel elements for power and research reactors. 


@ Water treatment company 
cleared by FTC 


A Federal Trade Commission Hearing Examiner, 
Abner E. Lipscomb, has issued an order that dismisses, 
for lack of proof, charges that Evis Manufacturing Com- 
pany, San Francisco, misrepresented the operation and 
advantages of the Evis Water Conditioner. This is not 
a final decision, and may be appealed, stayed, or dock- 
eted for review. Decision was issued following exten- 
sive hearings on the merits of a Commission complaint, 
issued in early 1954. Complaint charged as false the 
company’s representations that the Conditioner has 
special properties, will benefically treat water, and elim- 
inate some of the destructive effects of water on pipes. 
Examiner ruled that there was either no evidence to 
support the charges or that the evidence adduced was 
inconclusive, Conditioner is described as an oversized 
type coupling with an interior post integrally cast in 
place, which is intended to be fitted into water systems 
for the purpose of benefically treating and conditioning 
water. 


@ You get a bonus with coal 


Recent analysis of West Virginia coal has revealed 
that 36 different chemicals are present, including sodium, 
potassium, calcium, aluminum, silicon, iron and titanium 
—all in concentrations of more than one percent. So 
perhaps that flyash isn’t worthless, after all. 
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licking noise through reverberation control 12 
Reverberation is the key to noise control. Here’s how San Francisco’s North Point sewage plant 
used acoustic materials to absorb reverberation and make intolerable conditions tolerable 
graphic check on boiler economy 14 
Use this unique chart to determine your fuel target and efficiency—you won't need to 
refer to any steam tables or data books, and it is suitable for any size of boiler burning any fuel 
relamping mercury's pays off, too 16 
Planned relamping is already acknowledged as an economic necessity for fluorescents, and is 
proving even more of a necessity for mercury’s. This example will show you how to start 
dual-fuel diesel outwits outages 19 
Read how Radio Materials Corporation improved their power supply by installing a dual- 
fuel diesel as primary source of power. Now large load fluctuations don’t affect their production 
squeeze out more power plant efficiency 20 
Listen to a voice of experience telling you where to look in your search through the heat 
cycle to reduce your heat rate. Remember, it’s that last percent efficiency that matters 
roof insulation pays out in three months 22 
Here’s how Magnavox reaped the economic benefits of an insulated roof, got a better roof than 
a re-covering job would have given, and all without any loss of valuable production time 
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New look 


SAME SOLID 
SATISFACTION 


TOLEDO 


SMALL RATCHET 
PIPE THREADERS 


You'll like the rifle barrel, rust re 
sistant finish of the TOLEDO ratchet 
Threader—the drop head tool that 
lets you change dies instantly. Pull 
the pawl—the die drops out. Slip 
in another and you're ready to 
go. It’s that easy. Check the new 
bright red ball end for easier 
handling, better grip. It's quality, 
like all TOLEDO tools. \%&”’ to 2” 
sizes. See them today at your 
suppliers. 


THE 
7 INDISPENSABLE 


“l,m 















TOLEDO NO. 8 
FOLDING WORK BENCH 


A strong, sturdy folding vise 
stand that sets up easily, saves 
time ond effort. All one unit 
Has three pipe bend 
ers, tool slots, pipe 
rest and ceiling 
brace A port 
able work bench 
that meets all 
needs wr 
33 Ibs 





THE TOLEDO PIPE THREADING MACHINE COMPANY 
THREADED PIPE TOLEDO 4, ONO 
i ui te ’ ets 


BUILDERS OF THE WORLD'S FINEST PIPE TOOLS 


TOLEDO 


PIPE THREADERS + PIPE WRENCHES + PIPE MACHINES 


Circle 125 on READ-N-CIRCLE card for more date 








nuclear news 





. about industry power 


LAIN HAZARDS OF NUCLEAR POWER PLANT 
ique health and safety aspects of nuclear 
ver plants has been summed up in & 2-part 
hell by an AEC spokesman: first, large 
tities of radioactive material will be 
stantly created and held in storage; and, 
1d, nuclear power plants will contain 
wh fuel for months or years of normal 
ration. Latter characteristics demand 
ticular attention to the control of the 
f energy released wherein the reactor 
i at all times contain energy represent- 
illions of kilowatt hours at any time. 








LEAR STANDARDS ON THE WAY 





. Nuclear Energy Standards Board has been Both Kansas City Plant and Gastonia, N. C. Plant, newest of the H&D plants, 
tablished within the framework of the have two 18,000 Ib per hr boilers. The Kansas City boilers use either gas 
- . . ‘ or oil depending on availability. The Gastonia boilers use oil only. All these 
‘an Standards Association. Mc 3a. . . 
an Stand oF A Wach 1% : oe boilers have forced-draft fans mounted directly on the burner windbox. 
rson, American Machine and Foundry, 


een named chairman of the Planning 


ittee on Standardization in the Field BaW BOILERS: 
FACILITIES ON THE WAY 


‘lear Energy. 
roe 
t - ert } Va 
0 y ~ 
EC has issued a permit to Massachusetts AC ™ & i> | > i AN ( ‘N K , I ( )y RY 
titut f Technology for construction 4 4 A d whe _A dd ~~ 


VU L ( 


1 research reactor that will operate at 


r levels up to 1000 kw. ACF Industries 
l build the reactor. Completion date will AT IND F,4 TA, H 
metime between June 1, 1957 and Junel, 
) . . . « Babcock and Wilcox has been 
ected by AEC to design, fabricate, and Si 
‘ate a liquid metal-fueled reactor ex- aty A 
ment, contingent on negotiation of an (( 4 
ptable contract. This reactor is the 
th type chosen by the AEC's program of 
arch and development aimed at achieving 
mic power from nuclear fuel... 
it Edison has lined up two engineering 
and placed orders for major equipment 


ts program to put its first atomic-elec- 
power plant into reality. A 150,000-kw Hinde & Dauch operates corrugated box factories 


in.major markets of the East, Midwest, and South 
turbogenerator was ‘ordered from 


‘halmers. Commonwealth Associates 
1ited Engineers & Constructors have 
retained as architectural and construc- 
engineers, respectively... . AEC has 








; 


ied a contract for $8,828,900 for con- This oil-fred 150 HP B&W Boiler went into “ 
tion of the AEC's new headquarters in 1930, at H&D's Baltimore box factory. 
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The Hinde & Dauch Paper Company is 
one of the country’s largest manufacturers 
of corrugated paper materials. Its remark- 
able growth since 1882, from a single 
threshing machine and straw baler, has 
been paced by ingenuity in adapting the 
product to varying conditions—virtually 
making markets where none previously 
existed. 


As a leading corrugated box manu- 
facturer, H&D requires an efficient, 
dependable steam source in each of its 
many plants scattered around the country. 
And since 1921, when three 516 HPB& W 
Boilers went into service in the company’s 
Fort Madison, Iowa plant, The Hinde & 
Dauch Co., has been using B&W Boilers 
of various types and capacities in its plants 
from Watertown, Massachusetts to Kansas 
City, Kansas—the strongest possible in- 
dication of acceptance based on per- 
formance. 

Since 1946, B&W Boilers for H&D have 
been of the Integral-Furnace Type. In its 
newest plant at Kansas City, Kansas, 
two B&W Integral-Furnace Boilers went 





into service in November of 1955. Each 
unit provides 18,000 lbs of steam per hr 
and is equipped for oil and gas firing. 
Some of the other H & Dinstallations have 
provision for future stoker firing, to afford 
full benefit from fuel price fluctuations. 
Today there are 19 B&W Boilers in service 
at H&D plants, for a total of 275,000 Ib 
of steam per hr. 

For the past 35 years, Hinde & Dauch 
has been relying on B&W Boilers for de- 
pendable, economical steam. Like many 
more industrial concerns in various cate- 
gories, this company has found B&W 
Integral-Furnace Boilers ideally suited to 
its steam requirements, both processing 
and heating. Take a tip from this long 
association if you are considering steam 
plant modernization or expansion. B&W 
Integral-Furnace Boilers are available in 
individual capacities to meet any require- 
ments from 2900 to 350,000 lb of steam 
per hr. 

Write for complete details to The 
Babcock & Wilcox Company, Boiler Divi- 
sion, 161 East42ndSt., New York 17,N.Y. 


B&W INTEGRAL-FURNACE BOILERS 
OFFER THESE 10 COST-SAVING ADVANTAGES 


High fuel economy 
s Lael i. el 
Adaptable to all fuels and firing methods 
E I fast st i 
Water-cooled furnace 











Minimum floor space and headroom requirements 


e Clean, dry steam at all ratings, even with high 
boiler water concentration 


e Quick response to wide and heavy load swing 
demands 


Easy to inspect and clean 


High availability with least attention 





BABCOCK 


BOILER 
DIVISION 


Circle 106 on READ-N-CIRCLE card for more dota 
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Power Plant Keeps Coal Handling 
DUST FREE 


from Railcar to Bunkers 





BEFORE 


AFTER 


This power plant in Danville, Virginia uses a Johnson-March 
engineered liquid dust-control system to eliminate trouble- 
some coal dust in all stages of their coal handling. From 
railroad gondolas, where the coal is dumped on a conveyor, 
to the pulverizer, this plant has done away with the hazard 
of dust explosion, abrasion and wear and tear on their power 
plant equipment. Working conditions are greatly improved 
and maintenance time has been reduced to a minimum. 


The before and after photos above are an example of the 
efficient manner in which the J-M system controls the coal 
dust in this plant. Even the efficiency of existing mechan- 
ical dust collectors can be improved by the addition of a 
Johnson-March liquid system. 


Write today for a free analysis of your dust problem... 
no obligation of course. 


Johnson é March 


Dust Control Engineers 


1724 CHESTNUT ST., PHILADELPHIA 3, PA. 


CANADIAN REPRESENTATIVES: ©. F. Sterne and Sons, Lid., Brantford, Ontario 
Circle 10! on READ-N-CIRCLE cord for more dato 


our readers write 








Brickbat among the bouquets 
Gentlemen: 


May I add my congratulations to the many 
others upon your dramatic achievement in 
the ultimate design, creation, and presenta- 
tion of a truly fine magazine. 

H. Q. Ricker, Sr. 
Building Department 
City of Greenville, S. C. 


Gentlemen: 

WOW! Quite a change in Inpustry Power 
this month! 

I enjoyed your editorial on Page 11, al- 
though I am not in agreement that the new 
format possess [sic] all the advantages you 
claim for it. As a matter of fact, with the 
exception of the articles where one column 
of advertising can be discarded, you have 
made it tough for those of us who like to 
file articles from your magazine. 

I can appreciate that Page 16 is a dream 
for a printer as he need not set any type. 
But the article is a stinker to keep in a stand- 
ard size file folder. If you have any clever 
ideas of what to do with a 11% by 11% sheet 
in an 8% by 12 file folder, I would be de- 
lighted to have them. 

Thirty-four magazines each month arrive 
in my mailbox. Now I’m not kidding anyone 
that I read each from cover to cover, but I 
do scan all the pages and read with a sharp 
pocket knife in my hand to slit articles for 
my files. It was real nice of you to adopt 
the 11% standard height for the technical 
press. Please, by all means, keep it — Satur- 
day Evening Post notwithstanding. 


Frederick B. Morse, P. E. 
Consulting Mechanical Engineer 
West Lafayette, Ind. 


@ Last thing in the world we want to do is 
make things tough for our readers. That’s 
why we are publishing charts and pictures 
big, full-size. In that way, a chart can ac- 
tually be used. For filing articles you clip, we 
suggest you fold the sheet to fit your file 
folder size—the paper used will stand fold- 
ing and refolding very well. 


Gentlemen: 

I think your new format is extremely ef- 
fective. May I add my congratulations to the 
many that I am sure you will receive. 


Donald R. Schoen 

Vice President, Manager 

Hays Division, Hays Corporation 
Michigan City, Ind. 


- + » to industry power 


Errors caught 


Gentlemen: 


I very much appreciated your article titled 
“Electronic Equipment Maintenance” in the 
May 1956 issue of Inpustry Power. Since 
I am only an amateur enthusiast, I may be 
somewhat confused on circuitry, but I believe 
there are two errors in the power supply 
circuits in Figure 3, Page 43. 

The circuit labelled a half-wave rectifier 
shows power output via a control grid, and 
I cannot locate a half-wave tube socket dia- 
gram which incorporates a grid connection. 

In the same figure, I believe the so-called 
“pi” section filter should most properly be 
labelled a capacitive input filter, since it is 
my understanding that a “pi” section is more 
likely to be used in a radio frequency trans- 
mission line rather than in a low-frequency 
power application. 


Dallas R. Cox 

Rolling Mill 

Ford Motor Company 
Dearborn, Mich. 


@ Author Seagrave appreciates your keen 
eye which caught the error in our May issue. 
Note the text, Page 44, which says “The cir- 








There’s no danger—just mebbe 
once in a while a boiler blows up! 
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cuit will not be difficult to identify. Look for the rectifier 
tube with no control grid.” 

Although the terms “pi” section, “T” section, and 
“L” section are most often used to describe matching 
networks in audio- and radio-frequency circuits, the 
use of the Greek letter “pi” is not technically incorrect 
in this application, according to our author. It is useful 
to fix in one’s mind, he adds, the configuration of the 
filter’s components. The filter shown is definitely of the 
capacitive input type. 


Loss prevention bulletin 


Gentlemen: 

In the May issue of INpustry Power, there is a very 
interesting article on Page 49, entitled “How they Start 
—Explosion, Flash, and Simple Combustion.” In this 
article, reference is made to Loss Prevention Bulletin 
No. 36.10, “Properties of Flammable Liquids, Gases, and 
Solids.” Will you please advise me where I may obtain 
copies of this bulletin? 

J. G. Ford 

Manager 

Manufacturing Engineer Dept. 
Transformer Division 
Westinghouse Electric Corporation 
Sharon, Pa. 


@ Copies of “Loss Prevention Bulletin No. 36.10” may 
be obtained by writing to Factory Mutual Engineering 
Division, Publications Department, 1151 Boston-Provi- 
dence Turnpike, Norwood, Mass. There is a nominal 
charge of 25¢ per copy. 








send in your 
cartoon ideas 


Ever run across situations in your plant that gave 
you a real chuckle? Share those situations with 
your fellow readers of INDUSTRY POWER. We 
will send you $5 for every cartoon idea accepted, 
$10 per finished cartoon sketch accepted. 
(Sketches must be in black ink on heavy white 


paper, about six inches by six inches square.) 


Just two conditions apply: Cartoon ideas must 
pertain to the power services, and they must be 
in good taste. Otherwise, the field for your car- 
toon ideas is wide open. Send along your ideas 


and sketches to 


H. A. Bergen, Editor 
INDUSTRY POWER 
Commercial Bank Building 
St. Joseph, Michigan 
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BETZ«e A Great Name 
In Water Conditioning 


























Big things are happening daily in industrial water 
conditioning ... new developments... new dis- 
coveries...new techniques. As the leader in 
researching better ways to condition water, Betz 
is far out in front. The record speaks for itself. 
For example, Betz was 

... first to develop an advanced method for the 
complete control of corrosion in condensate lines. 

... first to develop an economical technique for 
the control of corrosion and pitting in recirculat- 
ing cooling water systems. 

...first to pioneer the use of effective anti- 
foam agents for prevention of carryover. 

...first to develop a practical method of 
silica removal from boiler feedwater. 

These Betz firsts are just a few of the many 
industry-accepted water conditioning methods 
that have resulted from our continuing program 


of research. Many more are to follow 


Isn't this the kind of leadership and ability 
vou want in water conditioning counsel for your 
plant? A Betz District Engineer will be happy to 
give you the details of Betz complete plant ser- 
vice. Talk to him today 

W. H. & L. D. BETZ, Gillingham & Worth 


Streets, Philadelphia 24, Pa 
In Canada: BETZ Laboratories Limited, 
Montreal 1. 
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No repairs, no maintenance for these Crane valves 
—after 12 years on feed-water service 


[he day these Crane steel valves 


were installed 12 years ago, they 
started saving money for the Neches 
Butane Products Company’s buta- 


diene plant in Texas. 

Not once have these 8-inch No. 
76'¢ XR steel gate valves required 
not once have they needed 
maintenance ...and they’ve been 
on hard, continuous service on lines 
to boiler feed pumps in this 3 mil- 
ion pound-per-hour steam plant. 


repairs 


Chere’s more than meets the eye 


to valve service like this. From the 


outside, the average person wouldn’t 
know the difference between Crane 
valves and others of the same type. 
That’s why those who know valves 
investigate the inside quality be- 
fore they specify. When the valves 
are Crane, they don’t have to look 
far to find this quality —quality in 
materials, engineering and construc- 
tion that literally means the differ- 
ence between long, cost-free per- 
formance and expensive, aggravat- 
ing, down-time maintenance. 


Don’t take chances with your 


all-important valves. Specify 
Crane, and make sure of getting 
service you can depend on—with 
the world’s most complete line to 
select from, backed by a century of 
unparalleled ex- - 
perience in serv- 
ing industry. 
Get full infor- 
mation from 
your local Crane 
Representative, 
or write to 
address below. 





C RAN E VALVES & FITTINGS 


PIPE ¢« KITCHENS « 


PLUMBING 


e HEATING 


Since 1855— Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 


LO 
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Industry Power ad FOR MEN WHO MANAGE POWER SERVICES 





this month's comment... . 


Look Mom. . . no subscription price!!! 
Yes, that’s right . . . there’s no subscription price to Inpustry Power if you are a 
“desired reader” —that is, if you are responsible for an important phase of power services 


How can this be? Why? 


Well, first let’s look at a few facts of business magazine publishing: 


1) A power magazine must serve only a highly specialized group of men . . . like 
you. 

2) But you who are power men .. . limited to thousands among the millions of 
people in the United States .. . are scattered all over the country. And you're 
hard men to get to. 

3) Moreover, many of you simply can’t be reached a reasonable cost . . . so it’s 


tremendously expensive to try to sell you a subscription . .. and too many of you 
important men do not subscribe no matter what efforts are made to sell you 

SO ... it’s not only easier, but actually less expensive, simply to “hand-pick” you 
who are important power men and deliver Inpustry Power to you without demand- 
ing payment of subscription. 

That way IP gets far better coverage of key power folks . . . and so it serves more de- 
sired readers .. . and so the advertising is more effective (an “effectiveness” proven by 
reader response). 

For, you see, an industrial magazine lives from the advertising dollars it takes in 

. not from subscription dollars. In fact, most paid-subscription industrial magazines 
spend more on selling subscriptions than they get back in subscription dollars!!!!!! 


Then why do some publishers keep on trying to sell subscriptions? 
Well, there’s an old postal law—passed way back in 1879, long before “controlled,” 


“no-subscription-price” circulation methods were known—which still gives a low post- 
age rate to paid-circulation magazines. Some publishers still feel this “postal subsidy” 
is necessary. 

We differ . . . we believe it is more important to give greater service to more power 
men than it is to save on postage. (After all, it is effective advertising that pays the 
bills . . . not subscriptions. By serving more “desired readers,” we give greater adver- 
tising values.) 

Moreover .. . no subscription price within reason could possibly pay for any good 
industrial magazine. Actually to prepare, print, and mail a good industrial magazine 
costs $20.00 to $40.00 or more per year for each reader served. So, you see, a subscrip- 


tion price is no more than a token payment that qualifies some magazines for postal 
subsidy. 


So... that's why 
... you receive this magazine without subscription charge. Doesn’t it make sense to 
do it the way more power people can be served? .. . and served better? 


Resell L bh yan. 


Russell L. Putman, President 
PUTMAN PUBLISHING COMPANY 


Note: General or “mass” magazines do not have this problem of “hand-picking” special 


readers. They simply serve “people” as “people.” So paid circulation methods 
are practicable for them. 


* Because IP does render a public service, men outside the field served by IP may buy it 
at “$1.00 per copy” or “$10.00 the year.” Such paid subscriptions are few in num- 
ber .. . they are not included as “power” circulation on BPA audit reports. 
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MEASURE 
LIQUIDS 





up To 1000 GPM wits 





NIAGARA 


Displacement Meters 


Measurement of liquids in any process is only as dependable as the 
accuracy of the measuring equipment. Niagara Meters measure 
| volumetrically. Each nutating cycle of the piston displaces a fixed volume 
which remains constant for any specified liquid and temperature range. 
Niagara Meters are individually tested and calibrated to close tolerances 
at all rates of flow within their capacity. 





Accurate measurement prevents waste and loss. Liquid formulas can be 
processed with accuracy 
| insuring greater uniformiy O22 ee —"=:22k en" 


of product. | Please send me information on the complete | 
. » N y P N ters. 
Learn all the facts . . . Mail line of Niagara Meters 
the coupon for complete 
. . Liquid 
information. 


BUFFALO | Flow g.p.m. Temp. *F 


| | Name 
METER co. Company 
2933 Main Street | Address 


ne 4, bana arenanamanemed 
See Us at the 1S A Instrument Show in September 
Circle 119 on READ-N-CIRCLE card for more dota 
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San Francisco’s North Point 


sewage plant licks noise through 


Reverberation Control 


LYLE F. YERGES, President 
Acoustical Materials Association 


with R. W. De Moss, Assistant Editor 


REMARKABLE IMPROVEMENTS in reducing 

noise levels are achieved by controlling the key 
factor — reverberation — with strategic location of 
sound-absorptive acoustical material—such as is 
done at San Francisco’s North Point Sewage plant. 

If you have enough imagination, you may be able 
to visualize a milleniurn in which all kinds of heavy 
machinery will run as quietly as a noiseless type- 
writer. 

In the meantime, however, the industrial noise 
problem is still with us. Automatic screw machines, 
even at 85 db, are still too noisy for real comfort. A 
roomful of them will set up enough noise to be at 
least potentially damaging to personnel. 

Some medical authorities believe that 85 to 90 db 
is the most noise that the average human system can 
endure over proionged periods without lasting harm. 
The louder the noise, the more harm it can do. A 
level above 100 db can cause temporary deafness 
after an exposure of an hour or less. Levels of 130 
db can cause actual physical pain, and 150 db can 
burst the eardrums. 

Intensities of 150 db fortunately aren’t encounter- 
ed in most manufacturing plants. But levels of 100 to 
130 db remain common. Most effective remedies are: 

®@ Isolate the worst noisemakers where possible. 

® Quiet working spaces with sound-absorptive 
acoustical material to eliminate reverberation. 

Reverberation is what makes noise really noisy. 
Most machinery clatter and roar would be tolerable 
if it could be set up outdoors, in an open field. Sound 
traveling at 1120 ft/sec is quickly dispersed unless it 
encounters some solid obstacle that bounces it back 


; as an echo. 


Sound waves radiating from noisy machines in- 


San Francisco’s North Point plant licked noise prob- 
lem with acoustical treatment of high, narrow walls. 
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doors encounter such obstacles in every direction — 
floors, walls, ceilings, windows, skylights, and even 
machine surfaces themselves. These obstacles pre- 
sent hard, smooth surfaces — concrete, masonry, 
glass, wood, and metal — that reflect sound as a mir- 
ror reflects light. Up to 98.5 percent of the sound 
that strikes them bounces back into the room. Each 
wave continues to bounce and ricochet from surface 
to surface until its energy is exhausted. This pro- 
longs and amplifies the original sound and adds an 
unpleasant ringing effect. 


cut noise 50 percent 


Overall noise level in a noisy room can be re- 
duced 50 percent or more by eliminating these re- 
verberations. Indeed, an acoustically treated room 
often is found to be more comfortable than an un- 
treated room with lower actual noise level. Aircraft 
plant experiences bear this out. In one case, noise 
level of 110 to 115 db existed in the drophammer 
room. Noise was incident to operation of four large 
power hammers and seven drophammers. Operators 
and foreman alike reported conditions unbearable 
when any equipment was in use. 

Acoustical treatment lowered the room noise level 
by about 8 db. Noise level was still well above the 
damage risk level — but workers no longer com- 
plained about hammer ring. Workers were able to 
bear up without marked discomfort by using ear 
plugs. Interoffice calls now can be made from a 
sound-treated phone booth in the room — something 
that was previously impossible. 

In a second aircraft plant, the propeller grinding 
room was the trouble spot. Noise level, with only 
four to six men grinding at their benches, was 100 to 
102 db of the worst kind of din. Noise was so bad that 
after a stay of only 30 minutes, visitors left the room 
with loud ringing in the ears and temporary deaf- 
ness that lasted for an hour or two afterward. Ob- 























an 
nat git cw : 
Reverberations are well contained within operator's 


enclosure in some plants by acoustical curtains 


viously, no one could remain at work for more than 
a few minutes at a time. Workers then had to step 
outside for relief 

Acoustical treatment effected a dramatic change 
As in the case of the drophammer room, actual noise 
level reduction was only 3 or 4 db. Nevertheless, 12 
to 15 men now were able to work simultaneously in 
reasonable comfort 


logarithmic decibel 
Since the decibel scale is 
a reduction of 3 or 4 db represents about a 50 percent 


a logarithmic function, 


reduction in intensity. But, the level still was above 
the damage risk criterion. It was not noise reduc- 
tion but changed behavior of the sound that brought 
relief. The ring — reverberation — was then gone 

Another manufacturing plant attacked the grinder 
noise problem with a combination of isolation and 


absorption. Work benches were covered with an 


open-front, trunk-size box facing the operator. Box 
The 


(continues on page 30) 


was lined with ordinary acoustical material 
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Ever wonder if you are burning more fuel 
than your loads really demand? Use this chart 
to check power plant performance by computing .. . . 


YOUR FUEL 


JOHN BISHOP 
Mechanical Engineer 


Power Generating Section 


TARGETS 


U S Navy Department, Bureau of Yards and Docks 


DO YOU KNOW how much fuel you should burn to- 
day? How much did you burn? Do you have a 
fuel target? You should: 
@ Check actual boiler efficiencies against manu- 
facturer’s curves to detect losses from improper 
boiler operation or maintenance. 
® Check actual against expected overall power 
plant efficiency (usually derived from boiler manu- 
facturer’s curves less expected losses from blow- 
down, sootblowing, plant radiation, venting, and mis- 
cellaneous losses). This will help to point out de- 
ficiencies in overall operation maintenance. 
® Determine a fuel target for any given period of 
operation. Fuel target is the amount of fuel that 
would have been consumed if power plant efficiency 
had been what it should be. Comparison of this tar- 
get against the amount actually consumed may be 
used to determine the dollar savings attainable by 
proper operation. 

Chart quickly determines fuel targets. Steam 
pressure and temperature curves graphically es- 
tablish enthalpy for the steam. Feedwater tem- 
perature curves (for boiler efficiency calculation) or 
return-makeup water temperature curves (for 
overall power plant calculation) establish net boiler 
(or power plant) unit heat input per pound of steam. 
Curves representing the amount of steam produced 


This chart is suitable for any size boiler firing any 
fuel, needs no steam tables or engineering data. 
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by the boilers (or exported from the power plant) 
convert these figures (Btu/lb) into total net heat 
added by the boiler or overall power plant. Fuel 
curves at bottom of chart establish heat content in 
the fuel burned. Efficiency curves establish the per- 
cent relationship between total heat added by the 
boiler (or power plant) with respect to the fuel as 
consumed. 

Use of the chart for determination of boiler effi- 
ciency, power plant efficiency, and power plant fuel 
target is explained by these examples: 


boiler efficiency determination 


EXAMPLE: 16,800,000 pounds of steam are generated 
at 600 psig and 825 F, with average 350 F feedwater 
and burning 148,300 gallons of No. 6 fuel oil. To find 
average boiler efficiency for the period considered, 
follow the dotted line. 

Enter top of chart at intersection of 600 psig pres- 
sure line and 825 F temperature line (marked “A”) 
and proceed horizontally to 32° reference line. 

Proceed vertically to 350 F feedwater temperature 
line and then horizontally to 16,800,000 pounds of 
steam generated line (read as 1.68). 

Extend vertically (total heat added line) into effi- 
ciency section of chart. 

Enter bottom of chart (at point marked “A”) with 
148,300 gallons of No. 6 fuel oil consumed (read as 
1.48) and proceed vertically to No. 6 fuel oil line 
(151,000 Btu/gal). Extend horizontal line to inter- 
sect vertical Total Heat Added Line already drawn. 


Read intersection point as 82 percent actual boiler 
efficiency (marked “A”) 


overall power plant efficiency 

EXAMPLE: 8,500,000 pounds of steam are exported 
from power plant at 150 psig, 400 F, with average 180 
F condensate return. 10,320 M cu ft of 1100 Btu/cu 
ft gas are burned. To find the average overall power 
plant efficiency for the period considered, follow the 
dashed line 

Enter top of chart at intersection of 150 psig pres 
sure and 400 F temperature lines (marked “B”) 
and proceed horizontally to 32° reference line 

Proceed vertically to 180 F plant condensate tem- 
perature line and then horizontally to 8,500,000 
pounds of steam exported line (read as 8.5). 

Extend vertical line into efficiency section of chart, 
(total heat added line) 

Enter bottom of chart (at point marked “B”) with 
10,320 M cu ft of gas (read as 1.03) and proceed ver- 
tically to 1100 Btu/cu ft gas fuel line. Extend a hori- 
zontal line to intersect Heat Added Line. Read 80 
percent actual power plant efficiency (marked “B’’) 


overall fuel target determination 
EXAMPLE: 4,400,000 Ibs of saturated steam are ex- 
ported from the power plant at 100 psig, with aver- 
age 100 F condensate return. Fuel burned is 14,000 
Btu/lb coal. For this loading, manufacturer's effi 
ciency curves and other data indicate an expected 
power plant efficiency of 75 percent. To find fuel tar- 
get, follow the dashed and dotted line 

Enter top of chart at intersection of 100 psig pres- 
sure and saturation line (marked “C”) and proceed 
horizontally to 32° reference line 

Proceed vertically to 100 F condensate tempera- 
ture line and then horizontally to 4,400,000 pounds 
of steam exported line (read as 4.4) 

Proceed vertically to 75 percent plant efficiency 
line and then horizontally to 14,000 Btu/lb coal line 

Drop vertically to fuel scale (at point marked 
“C”) and read 470,000 lbs (235 tons) of coal, which is 
fuel target for the period considered 

If, for example, 290 tons of coal at an in-the-bunker 
cost of $8.50 had actually been consumed during this 
period, the loss in not meeting expected power plant 
efficiency of 75 percent would be $(290-235) (8.50) 

$467.50 for the period under comparison 

To make the chart universally applicable for any 
boiler size or any time period, quantities of steam 
generated (or exported) and fuel consumed are 
given in digital form. They should be used and read 
like a conventional slide rule. 

As an aid to determining the decimal point when 
reading the fuel target, remember that the amount 
of steam almost always will be between: 

@ 3 to 15 times the pounds-of-coal target, 
@ 30 to 140 times the gallons-of-oil target, or 
@ 200 to 900 times the M cu ft-of-gas target ¢¢ 
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Planned lighting system maintenance 
must be considered in the same category 
as machinery maintenance, because... . 


Relamping Mercury’s pays off, too 





Part of a 1000-lamp installation at North American Aviation plant at Columbus, Ohio using group relamping. 
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M. E. HASKINS, JR. 

Lamp Division 

Commercial Engineering Dept. 
Westinghouse Electric Corporation 


WHY SPEND EXTRA MONEY for lighting main- 

tenance just to keep from wasting money al- 
ready spent? Some money however has to be spent. 
The question, then, is not one of spending money — 
but of how much to spend. The question can be re- 
solved this way: 

$ Spent + $ Wasted = Minimum 

Most economic way to relamp is to minimize direct 
plus indirect (wasted) costs. This can be done by 
analyzing costs using statistical data on lamp per- 
formance. You can do it yourself. 

Consider, for example, a lighting installation of 
100 E-H1 mercury lamps. Tables I, II, and III give 
specific engineering preliminaries. Table IV (a com- 
posite of Tables I, II, and III) shows the specific con- 
ditions of our sample case (lines 4 to 14) as well as 
the calculations made. Figures show that group re- 
lamping between 7000 and 8000 hours will result in 
economies of $360 per year when compared to re- 
lamping only when lamps burn out. While calcula- 
tions show the economics of various relamping 
schedules, final decision is made only after other 
factors are considered. Advantage of having actual 
dollar-and-cents values for total relamping costs 
helps in arriving at a factual decision. 

Table V shows changes in total cost and optimum 
relamping cycle with variations in costs of lamps, 
labor, energy, and investment. It shows that in every 
case considered, group relamping is more economical 
than random relamping. 

What is different about mercury lamps? From the 
maintenance point of view they cost more, have 
greater light depreciation, and have longer life than 
other types of lamps. This last item is not too well 
understood. Lamp manufacturers rate mercury 
lamps in terms of economic rather than mean life, as 
is done with incandescent and fluorescent lamps. 
Statistical data on quartz mercury lamps show that 
a 400-watt quartz mercury lamp should not be al- 
lowed to burn until it eventually fails. By this time, it 
may be producing as little as 10 percent of its initial 
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light output. Statistical data is not yet available on 
the newer, higher wattage mercury lamps. There is 
no reason to believe, however, that their life and 
rate of lumen depreciation will vary from that of 
400-watt lamps. 

Many good plans for systematic relamping die be- 
cause steps for administration are not put into effect. 
These steps will vary for different plants, but there 
are four common roadblocks: 
® Lack of manpower 
® Improper equipment for group relamping 
© Lack of a means of deciding when to start 
@ Fear of hidden administrative costs 

In large plants, it is relatively simple to assign 
three or more men to the task of relamping (and 
cleaning fixtures). A lighting maintenance crew can 
be kept busy most of the year with group relamping 
or with cleaning fixtures a section at a time. Invest- 
ment in equipment for easy access to lamps and fix- 
tures pays off rapidly in such cases. A crew trained 
in modern methods can save labor compared to un- 
trained men who just happen to be available. Knowl- 
edge of equipment also prevents future troubles. 

Quick inspection of ballasts and wiring can be 
made by crew while lamps are being group replaced. 

In small plants, it may pay to give lighting mainte- 
nance work to an independent contractor. Con- 
tractors can employ full-time specialists, provide 
night-and-day emergency service, purchase efficient 
access equipment, and even stock lamps and spare 
parts. Wisdom of contracting maintenance calls for 
evaluation of inplant maintenance costs (Table IV). 
Reduced responsibility and supervision is obtained 
by contracting the work. Better service is secured in 
exchange for a legitimate charge. 

When to start—this is a roadblock sometimes 
harder to overcome than the first two. Plant manag- 
ers are not often disposed to throw away good lamps 
—or good anything. There are ways of getting around 
the problem, depending on specific conditions. There 
is no problem if the hours each lamp has been used 
is known or can be closely approximated. Group re- 
lamp at the calculated time. 

If only the exact number of burnouts is known, 
it is possible to estimate a good starting time for 
group relamping by keeping track of burnouts and 
referring to line 3 of Table I. This is accurate only 
for large numbers of lamps, however. 

If neither the number of burning hours nor the 
exact number of burnouts is known, various meth- 
ods are available to determine when to group re- 
lamp the whole installation. One of these, if no record 
has been kept of replacement lamps, is to mark all 
new lamps used to replace burnouts. When the num- 
ber of marked lamps in use equals the number of 
replacements for casual burnouts per cycle, (line 3 
of Table I) it is time to group relamp. Marked lamps 
are saved for replacing burnouts in the next cycle. 

(continues on page 18) 
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TABLE |! 
DATA FOR GROUP RELAMPING 400-WATT QUARTZ MERCURY LAMPS 
Group Relamping Cycle (Burning Hours) 5000 6000 «= «7000S 8000) 9000 »= 10,000 12,000 Random 
1) Mean Lumen Depreciation of Installation* 0.15 0.17 0.19 0.21 0.23 0.25 0.28 0.35 
2) Correction Factor for Cycle Length (Random Life)** 2.4 2.0 1.7 1.5 1.3 1.2 1.0 1.0 
( Group Life } 
3) Replacements (per hundred lamps) for Casual Burnoutsg 14 17 20 22 26 29 4 


* Includes improved new lamp light output used to replace casual burnouts between relamping cycles. If random life differs from 12,000 


hours, the figure is no longer 0.35 but must be obtained from Fig. 2. 


Cost of a 6000-hour cycle is multiplied by 2 to compare with a 12,000 hour cycle. If random life differs from 12,000 hours, line 2 must 
be recalculated. 


* 


Using new lamps to replace casual burnouts. 


ay 








TABLE Il 
DATA TO CALCULATE GROUP RELAMPING CYCLES 





4) Net lamp cost ($) 

5) Number of lamps in installation 

6) Average lamp life * (hours) 

7) Labor rate per hour, including overhead ($) 
8) Relamping time, random (minutes per lamp) 
9) Relamping time, group (minutes per lamp) 
10) Energy rate ($ per KWH) 

11) Watts per lamp [including ballast) 

12) Total cost of installation ** (fixtures, wiring, labor) 
13) Amortization period (in years) 

14) Burning hours per year 


Use 12,000 hours if no private records of lamp life are available. 


** To include insurance, taxes, and interest, multiply installation cost by 15 percent by number of yeors of installation life 








TABLE Ill 
PROCEDURE FOR CALCULATING TOTAL RELAMPING COSTS 





Random Relamping Cost 


15) Lamp cost for random relamping (4) (5) * 
16) Labor cost for random relamping (5) (7) (8)/60 


17) Wasted energy cost (1) (5) (6) (10) (11)/1000 
18) Wasted installation cost (1) (6) (12)/(13) (14) 
19) Total random relamping cost (15 + 16 + 17 + 18) 


Group Relamping Cost 


Group Relamping Cycle (Burning Hours) 5000 6000 7000 8000 9000 10,000 12,000 
20) Lamp cost for group relamping (2) (4) (5) * 
21) Labor cost for group relamping (2) (5 (7) (9)/60 


22) Lamp cost for random relamping of burnouts (2) (3) (4) (5)/100 
23) Labor cost for random relamping of burnouts (2) (3) (5) (7) (8)/6000 


24) Wasted energy cost (1) (5) (6) (10) (11)/1000 
25) Wasted installation cost (1) (6) (12)/(13) (14) 
26) Total group relamping cost (20 + 21 + 22 + 23 + 24 + 25) 


Comparison of Random and Group Relamping Cost 
27) Savings of group over random relamping (19-26) * 
28) Savings per year (14) (27)/6 

* Numbers in parenthesis refer to lines in Tables |, II, and II! 











TABLE IV 
WORK SHEET FOR CALCULATING TOTAL RELAMPING COSTS (USING NEW LAMPS FOR BURNOUTS) 




















Group Relamping Cycle 5000 6000 7000 8000 9000 10,000 Random 
Basic Dato } j 0.15 0.17 0.19 0.21 0.23 0.25 0.35 
2 24 2.0 1.7 15 13 1.2 1.0 
From Table | f 3 14 17 20 22 26 29 _ 
4 $12.00 
Specific 5 100 
Date 6 12,000 hours 
7 $3 per hour (including overhead charges) 
for 8 40 minutes 
Senghs 9 8 minutes 
10 = $0.01/KWH 
Case 11 = 440 watts (including ballast) 
12 $30,000 ($200 per lamp x 15% carrying charges for 10 years) 
13 10 years 
From Table Il 14 4000 hours 
Random Relamping 15 $1,200 
| i. 
Cost , 17 1,848 
18 3,150 
From Table Ill 19 $6,398 
20 $2,880.00 $2,400.00 $2,058.00 $1,800.00 $1,599.00 $1,440.00 
eds 21 96.00 80.00 68.60 60.00 53.33 48.00 
Relamping 22 ~—-403.20 408.00 411.60 396.00 419.92 417.60 
23 67.20 68.00 68.60 66.00 69.32 69.60 
Cost 24 792.00 897.60 1,003.60 1,108.80 1,214.40 1,320.00 
25 1,350.00 1,530.00 1,710.00 1,890.00 2 070.00 2,250.00 
From Table III 26 $5,588.40 $5,383.60 $5,320.40 $5,320.80 $5,425.97 $5,545.20 
Comparison of Group 27 $ 809.60 $1,014.40 $1,077.60 $1,077.20 $ 972.03 $ 852.80 
s. Random Costs 28 269.87 338.13 359.20 359.07 324.01 284.27 
Replacements in subsequent cycles should be made saving the best of the group replaced for that pur- 


with new lamps for greatest economy. (Table I). 
Thorough study of relamping economics shows 

that using new lamps to replace casual failures be- 

tween relamping cycles is more economical than 


pose. This is due to the shorter life expectancy of 
group-replaced lamps (resulting in higher labor re- 
lamping cost) and their greater lumen depreciation 
(resulting in higher indirect relamping costs). The 





TABLE V— SAMPLE CASE COMPARISON 





Specific Costs 


TOTAL OPTIMUM RE- 
RELAMPING COST LAMPING CYCLE 
{per lamp/12,000 hrs) (burning hours) 





Random Group Investment 
Lamp Labor Labor Energy per lam 

Case (net) (perlamp) (perlamp) (per KWH) /12,000 hrs) Group* Random Group* 
A 12 $2.00 $0.40 0.01 $90 $53 $64 7500 
© 18+ 2.00 0.40 0.01 90 64 70 8000 

64 2.00 0.40 0.0! 90 39 58 5000 
p 12 10.00-+ 2.00+ 0.01 90 58 72 8000- 
E 12 0.40+ 0.08+ 0.0! 90 52 62 7500- 
‘ 12 4.00+ 0.40 0.01 90 54 66 7500 
G 12 2.00 2.044 0.0! 90 54 64 7500 
H 12 2.00 0.40 0.02 + 90 63 82 6000+ 

12 2.00 0.40 0.005 + 90 48 55 8000 

12 2.00 0.40 0.0! 45 44 48 8000 


* Using new lamps to replace casual burnouts between relamping cycles. 


Variable in case 





same study shows that in 10 cases out of 11, retire- 
ment plan that replaces individual lamps as they 
burn out or as they reach a certain age is not as eco- 
nomical as group relamping. (Furthermore, the extra 
record-keeping cost for any retirement plan was not 
added.) In the great majority of cases, it is possible 
to eliminate all relamping plans except group and 
random. 

Fear of hidden administrative costs is probably 
the most difficult roadblock to surmount. But group 
relamping actually reduces administrative costs. 
This is often difficult to prove. This objection very 
often is only an expression of inertia to change. One 
way to overcome fear of hidden costs is to bring 
them out in the open. 


lamp cost is variable 


Lamp cost for relamping maintenance depends on 
lamp mortality, net costs of new lamps, purchasing 
cost and storage cost. Random relamping results in 
relatively small lamp orders with a reasonable stor- 
age time per lamp or in relatively large lamp orders 
with very long storage time per lamp. This increases 
either purchasing cost or storage cost, or both. With 
group relamping, large lamp orders can be scheduled 
for delivery at group relamping time. Storage space, 
investment in lamps, and casual losses can all be re- 
duced substantially. Only a few lamps need be 
stocked for casual burnouts that occur between re- 
lamping cycles. 

Labor cost depends on labor rate (including over- 
head charges) and time to replace lamp. Access to 
lamps greatly affects costs. Relamping time is often 
greatly decreased by group relamping because of 
great savings in set up time for scaffolding (or other 
access equipment). Investments for more efficient 
access to lamps should be justifiable in terms of lower 
relamping labor cost, reduction in labor for cleaning 
fixtures, or lower maintenance labor cost for other 
ceiling-mounted equipment. 

Cost of energy wasted depends on mean lumen 
depreciation, energy rate, and watts per lamp (in- 
cluding ballast and line losses). 

Cost of investment depends on mean lumen depre- 
ciation, total burning time, total investment for 
lighting, and amortization rate. 

The only time requirement for group relamping 
not required by random relamping is keeping a rec- 
ord of the cycle length. This certainly can be handled 
with no measurable cost increase. Most lighting 
maintenance can be scheduled well in advance, in- 
stead of being done on a day-to-day routine. 

Once a systematic relamping plan is put into effect, 
it cannot be forgotten. Almost any change in cost 
factors or in operating procedures can affect the most 
economic relamping cycle length. Cost factors must 
be checked periodically. If any item has changed, the 
computations must be rechecked. ¢¢ 
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Radio Materials Corporation 
insures continuous production by 


Outwitting 
Outages 
with dual-fuel 


diesel generator 


TO GUARD AGAINST interruption in power sup- 

ply, Radio Materials Corporation has installed 
a heavy-duty Fairbanks-Morse dual-fuel diesel driv- 
ing a 265-kw alternator as primary source of power. 
Electric power failure during the firing process at 
their Attica, Ind. plant would result in scrapping at 
least a quarter-million ceramic condensers. 

With many electrically powered machines and 
automatically controlled electric ovens, there are 
sudden drops and rises in demand for electric 
power. Load requirements fluctuate sharply, as 
much as 150 amperes. Company engineers report 
that the engine and governor take these swings 
easily. 

Electric power to operate plant machinery was 
originally supplied by the local utility, but periodic 
service interruptions made it necessary for RMC 
to install an additional power source. In 1950, the 
company purchased a 250-hp high-speed light-duty 
diesel to help insure continuous supply. By 1953, 
plant expansion demanded increased power supply. 
Original engine was replaced with two 250-hp 
diesel-generator units. These light-duty engines 
supplied all power needs during working hours, 
but the electric company line was retained to sup- 
ply power during weekends and off-shift periods. 
In the summer of 1953, increasing production re- 
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Switchboard at left houses gauge and alarm panel for 360-hp dual-fuel engine driving 265-kw alternator 


quired still more power. RMC decided that a 
heavy-duty engine with greater horsepower would 
be best suited to supply the needed power capacity, 
to stand up dependably under the difficult variable 
load, and to provide production economy as a pri- 
mary source of power. 

Engine selected was a 6-cylinder, Model 31AD 
8% Fairbanks-Morse heavy-duty diesel with 8%- 
inch bore and 11%-inch stroke. Developing 360 hp 
at 514 rpm, the diesel directly drives an F-M Type 
TGZO alternator rated at 265 kw. This unit pro- 
vides 3-phase, 4-wire, 120/208-volt current to op- 
erate plant machinery. It has handled up to 1000 
amperes. 

Two-cycle diesel was originally installed as an 
oil-burning engine, and was later converted to dual- 
fuel operation to take advantage of the cheaper 
natural gas piped into the Attica area. Gas reaches 
a regulator in the plant at 26 psig. Here it is re- 
duced to 19 psig before entering the engine. Pilot 
oil for the diesel is brought in by truck and stored 
in an 8000-gallon underground tank. A motor-driven 
pump transfers fuel oil from storage to a 300-gallon 
day tank beneath the floor in front of the engine. 


oid SO 


From the small day tank, fuel is picked up by an 
engine-driven supply pump and delivered through 
filters to small-capacity injection pumps which 
handle the pilot oil. In the event of pressure loss 
or gas failure, the diesel switches automatically to 
oil operation without loss of load 

Detergent-type lubricating oil is circulated under 
pressure through the engine by an engine-driven 


pump. Included in the circuit are a shell-and-tube 
oil cooler and a three-element, full-flow straine: 
Some oil is continuously bypassed from the lube 
system through a cartridge-type filter with dispos- 
able cellulose elements. There is also a motor 


driven auxiliary lube pump 

An engine-driven centrifugal pump circulates 
soft water through the engine jackets and a heat ex 
changer. Raw water is put through the exchanger 
and a forced-draft cooling tower on the roof by a 
motor-driven centrifugal pump. An automatic 
thermostatic valve controls flow of raw water 
around the heat exchanger. Distilled water is used 
for makeup in the closed jacket-water circuit 

Scavenging air for the diesel is drawn from the 


(continues on page 32) 
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INDUSTRY POWER asks an expert with 30 years’ experience 
in operation, maintenance, and betterment of steam electric 


power plants what he thinks is most worthy of your attention to... . 


SQUEEZE out more 


power plant 


JOHN M. DRABELLE 


Registered Professional Engineer 


BASED ON SOME 30 years firsthand experience 

with power plant betterment, your best bet for 
squeezing out the last few percent efficiency lies in 
the tough, but rewarding, approach via analysis of 
the heat cycle itself. All equipment in your power 
plant is there for the sole purpose of implementing 
the heat cycle. So it makes most sense to let improve- 
ment of the unit stem from study of the cycle as such 
Equipment improvement should follow a “master 
plan” related to the heat cycle, rather than trying 
random equipment improvement 

For example, modern power plants use both 
closed and direct-contact heaters, depending upon 
size of the plant and the designers’ conceptions 
Usual arrangement has several shell and tube-type 
closed heaters with a direct-contact deaerating heat- 
er. Heat is also recovered from the steam used 
by the steam jet pumps. In larger units, gener- 
ator heat losses are recovered by circulating con- 
densate through the generator coolers on its way 
back to the boiler. 

Mathematical equations for the performance and 
calculation of heating surfaces of closed-type heat- 
ers all assume that heater tubes are filled with flow- 
ing water and that the heater shell is completely 
filled with steam. This would give the lowest possi- 
ble terminal difference. Small quantities of noncon- 
densible gases come over with the steam, however 
If they are not continuously removed, they will 
eventually blanket the heating surface. Heat transfer 
rate then will be reduced and terminal difference 
will increase. In fact, a tubular feedwater heater in 
which the noncondensible gases are not being prop- 
erly removed can have its heat transfer rate reduced 


Ninemile Point Steam Electric Station has a Worth- 
ington main condenser on unit 3 — its newest unit 


EFFICIENCY 


with Donald Hartley 


Managing Editor 


as much as 10 to 25 percent. When making this check 
it is most important that the load on the boiler be 
held constant, and then, after corrective measure 
are taken, that this condition be rechecked for con 
formity with the manufacturer’s guarantee 
When checking performance of the unit, beg 

with the largest heat exchanger in the cycle 

surface condenser. Absolute pressure and tempera 
ture rise across this unit should be checked care 
Amount 


of air handled by the steam jet air pumps or othe 


fully with the manufacturer’s guarantees 


alr removing equipment must be cut to minimum 
For convenience, most steam jet air removal 
pumps are provided with an air measuring device 
This usually takes the form of a Rotameter. Before 
using such a device, consult the manufacturer’s in 
struction books very carefully as to operation and 
interpretation of readings. If the equipment is not 
provided with this device, a very effective but rough 
check can be made by merely closing the air lin 
valves on the line between surface condenser and 
steam jet air apparatus. Leave the air jets in opera 
tion, of course, so no le akage will occur across these 
isolating valves. A vacuum drop of approximately 


one-half inch of mercury in thirty minutes usuall 


means a good tight job — which incidentally, is not 
easy to obtain 

It is surprising how many valves on a modern 
unit are under vacuum and how many manuiactul 
hould 


be checked carefully as the betterment work pro 


ers fail to pack valve stems properly. Valve: 


ceeds, watching the air meter to see if prog 
being made. Bolts on all flange joints should 
sledged up to help reduce the gas load on the st 
jet air pumps to an absolute minimum 

Then, check the inner and after condensers in the 
two-stage steam jet air pump system. After the usual 


(continues on page 33) 
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' LITERATURE AND 
PRICES ON REQUEST 


Guaranteed to 
eliminate entirely 
all water and oil 
from small compressed oir 
installations. Guaranteed as a” Pipe Size Only 
to workmanship and materials, too. Entirely mechanical and 


automatic. No attention... no wear. 


Murphy knows compressed air. Write for our literature, or 


state your problem. Our engineers are at your service. 








AFPTERACOOLERS © SEPARATORS © STRAINE'S © TRAPS 








108 SPRAY GUNS * PISTOL SPRAVER 


JAS. A. MURPHY & CO. 


HAMILTON Onto U.S.A 











18,000 GPH H&T UN-A-BED 
DEMINERALIZER PLANT 


. +. @ typical H&T installation 


Since 1943, we've been building deminerolizer plants. All 
sizes, all capacities — manual or automatic available. 
Highest quality, attractive prices, fully guaranteed. 
Hundreds of units in service. 

Also @ complete line of other woter conditioning systems. 


Write for details 











Circle 137 on READ-N-CIRCLE card for more data 





How Magnavox’s 


root insulation 


Paid out in three months 


D. W. KARGER 


Chief Plant & Industrial Engineer 


The Magnavox Company 


with R. W. De Moss, Assistant Editor 


YOUR PLANT need a new roof? Here’s how Mag- 
navox Company obtained extra insulation un- 
derneath its new roof at virtually no cost. 
Magnavox’s Fort Wayne plant was built in 1929 
by local citizens trying to attract new industry. It is 
steel frame saw-tooth construction, originally with 
wood roof deck on top of the steel frame. Conven- 
tional multi-ply, builtup roofing was placed on this 
wood roof deck. Original roof was not bonded. A 
second layer of multi-ply roofing was laid on the 
original roof after 10 years. This second layer of roof- 
ing was not of a quality to warrant bonding by the 
roofing company. In fact, laying one coat on top of 
another does not produce a good roof. The net result 


is that this roof failed. Failure was due to the wood 
deck warping under the roofing as well as to failure 
of the roofing material itself. 

Program to reroof the worst sections was started 
in 1952 as part of a long-range maintenance program. 
At that time, consideration was given to adding in- 
sulation under the roof. First step in installing this 
insulation would have been to tear off the old roof. 
Uneven portions of the deck then would be nailed 
down. Insulation would be laid on the wood deck. 
Finally, multi-ply roofing would have been put on 
top of the insulation. This was the conventional ap- 
proach and was recommended by nationally known 
roofing companies. We were seeking a quality roof 





Wood roof warping, with expansion and contraction of roofing layers, led to this cracking and roof failure. 
Laying insulation on old roof, with new roof above it, eliminated dirt and dust falling into plant beneath. 
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Finished roof, with insulating material applied over the old roof, gives smooth, bonded roof at minimun cost. 
Estimated savings over first three months have paid for cost of insulation. Roof has a 20-year surety bond. 


that would permit the roofing company to extend a 
20-year bond. When all factors in the plant building 
were evaluated, however, payout for this insulation 
(based on cutting down heat loss) would have taken 
more than 20 years. 

Roofing companies would not put a third layer of 
multi-ply roofing over the existing roof and give a 
bond to cover the new roofing material. Based upon 
the above facts, a portion of our plant was reroofed 
by removing the old roofing material, nailing down 
the deck, and laying a new roof (without insulation) 
with 20-year bond. 


installation a problem 


In 1954, another section of our plant required re- 
roofing. This roof covered an area housing precision 
electronic assembly operations. Removing old roof- 
ing material and nailing down loose boards on the 
wood deck would cause dust and dirt to settle over 
the assembly area. In addition, there would be 
danger of water entering through unprotected areas 
during roofing operations. Serious consideration was 
given to protecting the assembly area by stretching 
tarpaulins. This would only afford partial protection 
at best. Consideration was again given to leaving 
the old roof in place. Roofing companies again stated 
that they would not extend a bond unless the old 
roof was removed. 

Investigations were conducted with the roofing 
companies as to why removal of the old roof was 


JULY 1956 


necessary. The problem resolved into three compo- 
nents: 

® Sealing the new multi-ply roofing material to 
the old roof would not result in complete freedom 
of “action.” Expansion and contraction of old layers 
of roofing coupled with that of the new roof would 
cause working and aging faster than if the new roof- 
ing were laid on a good wood deck. 

@ Air bubbles forming between the old roof sec- 
tions plus additional ones forming between old and 
new roof would contribute to ultimate failure of a 
new roof. 

®@ Tearing off old roof would permit eliminating 
unevenness in the wood deck caused by warped 
boards. 

As a solution to the problem, consideration was 
given to laying insulation material directly on the 
old roof. New roofing would then be laid on the insu- 
lation material. Roofing companies indicated that 
such a roof could be bonded. 


quoted two ways 


Quotations were then secured covering roof sec- 
tions that needed repair. Quotations were requested 
for two procedures: first, removing old roofing, re- 
pairing wood deck, and laying a new roof; second, 
applying treated roof insulation (l-inch thick) over 
the existing area and then laying a 20-year asbestos 
builtup roof on the insulation. In each case, four lay- 
ers of 15-pound asbestos felt would be applied in hot 


asphalt over the roof insulation, or the wood deck 
Cost comparison between the two methods is shown 
below. Comparison excludes the intangible factor in- 
volving water and dirt damage possible with the 
conventional method 
Case I — Reroofing approximately 52,400 sq ft in ac- 
cordance with conventional method of removing old 
roof, repairing wood deck, and then laying a new 
roofing layer. (This excludes cost of protecting the 
plant from dislodged dust and dirt.) $11,120.00 
Estimated labor cost to erect protective tarpaulins 
and covers, (This would require overtime wages due 
to work normally in progress in the area on the day 
shift. Clean up after moving from area to area would 


also be at overtime rate.) $3500.00 


Granp ToTaAL CONVENTIONAL METHOD $14,620.00 


Case II — Reroofing cost for 52,400 sq ft by laying 
insulating board over the old roof to provide a new 
acceptable roof deck $15,000.00 

Difference in cost that must be recovered by re 
duced heat loss in winter $380.00 

Neglecting possible dust, dirt, and water damage, 
the 1-inch insulation would pay for the difference in 
cost in approximately 3 months. This is based en- 
tirely on reducing heat loss during winter season 
This computation was based on the number of de- 
gree-days where heat loss would occur. Degree-day 
information was obtained from the U. S. Weather 
Bureau. 


savings calculated 

Basic Data: 

® Heating cost based on current steam cost is 
$0.00091 per 1000 Btu 

® Number of degree days below 65 F to be normally 
expected in our area is 6232 

® Heat transmission or heat loss based on hand- 
book data and that supplied by the roofing com- 
pany assuming still air inside and 15 mph wind 
outside 

a) Conventional roof (2-inch wood sheathing and 
one roofing coat): 0.32 Btu/hr/sq ft/degree F temp 
diff air to air. 

b) Insulated roof (2-inch wood sheathing, 1-inch 
insulation, 3 roof coats): 0.10 Btu/hr/sq ft/ degree 
F temp diff air to air 
Area of roof being considered 52,400 sq ft 
CoMPUTATION: 

Conventional roof 
Btu loss over normal heating season 

52,400 « 6232 « 0.32 24 2,483,956.224 Btu 
Cost of heat loss per season (year) 

2,483,956,224 
1000 

Insulated Roof: 
Btu loss over normal heating season 

52,400 « 6232 « 0.10 ~« 24 78,736,321 Btu 


(continues on page 30) 


0.00091 $2260.40 
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A magnetic sleeve, raised 
end lowered within a non- 
magnetic tube, “trips” or re- 
leases an Alnico permanent 
megnet attached to a mer- 
cury switch. Basically, this 
is Magnetrol. 


WHY you are 


SAFER 


with 
MAGNETROL 


BOILER WATER 
LEVEL CONTROL 


A Few of MANY Reasons: 


| Operating Life Is Practically Unlimited 
A PERMANENT Alnico magnet, lo- 
cated outside the float chamber, links 
boiler water level and electrical con- 
trols. This simpler magnetic link 
eliminates mechanical parts subject 
to wear and fatigue failure. Pioneered 
and perfected by Magnetrol. 


e Customized Corrosion Control 
Floats can be fabricated from a vari- 
ety of materials to meet any “special” 
local corrosion problems. Type 304 
stainless steel floats have proven over 
the years to have the greatest all- 
around corrosion resistance, and so 
are furnished as standard. 


e “No-Scale” Float Chamber Liner 
Exclusive self-cleaning brass liner 
actually “flexes” off corrosion — pre- 
vents scale growth and “sticking” of 
float. 


e Up to Three Switches — 

an Exclusive Safety Feature 
Only MAGNETROL design can pro- 
vide up to three completely separate 
switch mechanisims, each operatin 
at its own level, in a STANDAR 
control. Use extra switch for “stand- 
by” pump for emergency use; or 
shen BEFORE fuel cut-off; or high 
level alarm; etc. 


e Least Maintenance 

Once-a-shift blow down and once-a- 
month visual inspection of switch 
housing are only regular maintenance. 
Built SAFE, Magnetrols stay SAFE. 





We offer STANDARD Magnetrol Boiler Water Level Controls 
for service at temperatures up to 750°F., at pressures up to 
600 psi., for single stage or multi-level stage service with up 
to three separate switching actions. Special units available 
for more extreme requirements. 


MAGNETROL, Inc. “Sint” 


MAGNETROL, Inc., 2130S. Marshall Bivd., Chicago 23, lil. | 


Gentlemen: Please send me Catalog Section III and full information 
on Magnetrol Boiler Water Level Controls. 


Nome — 





Compony —_ 





Address —_ 
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Part VI 


Alternating current machinery 


Complete brushing up on your electrical background. Each article 
in 1&P's Electrical Refresher has covered some basic facet of elec- 
trical engineering that will help you do your job better. Single sets of 
the complete Electrical Refresher series soon will be available with- 
out charge upon letterhead request. Quantity prices upon request. 


G. C. BLALOCK 
Professor of Electrical Engineering 
Purdue University 


SIMPLE TWO-COIL transformer (Fig. 1) consists 

of a primary (to which power is supplied) and 
a secondary (to which a load is connected) mounted 
upon a core of iron or steel laminations. Usual 
functions of the transformer are to change voltage 
and current in the secondary as compared with the 
primary, and to isolate primary coils and connect- 
ing lines from the secondary coils and connecting 
lines. A single-coil transformer is possible, however, 
in which this isolating function is absent. 

Ratio V,: V, is closely equal to the ratio of turns 
of wire in the primary winding to turns of wire in 
the secondary winding. Ratio I,: I, is very nearly 
the inverse of this turns ratio. Therefore, the prod- 
uct V, I, may be, for practical purposes, considered 
equal to the product V, I,. 

Actually, the induced voltages are proportional 
to the turns. These differ from the terminal volt- 
ages by the relatively small impedance drops in 
the windings due to the resistance and reactance 
present in the primary and secondary windings. 
At no-load, proportionality between terminal volt- 
ages and turns ratio is very closely equal because 
there is no impedance drop in the secondary and 
almost none in the primary winding. For no-load 
conditions, therefore, we may consider that 


vy. N L 
on Sm Mime (1) 
, ae te 2 
from which 
N, 1, = N, 1, (2) 


where N = number of turns in coil. 

Induced electromotive force in a transformer is 
dependent upon system frequency, core flux, and 
number of turns. With a sine wave of flux variation 
assumed, a sine wave of voltage will be induced 
that has an effective value 
E = 4.44f N op X 10° volts (3) 





Fig. 1—Simple two-coil transformer consists of a pri- 
mary and a secondary winding on a laminated core. 


where E = effective induced voltage 
f = frequency, in cps 
N = turns in winding 
¢m — maximum flux density, maxwells per 
unit area 

This induced voltage lags 90 electrical degrees 
behind the magnetic flux wave, placing it in oppo- 
sition to the applied voltage. Secondary coil cur- 
rents, therefore, set up magnetic flux in opposition 
to the flux set up by the primary coil currents, 
providing a control function governing the primary 
current to meet the needs of the secondary output 
or load. 

When load is supplied by a transformer, assuming 
constant voltage applied to the primary terminals, 
IR and IX voltage drops cause secondary terminal 
voltage to be reduced to a somewhat lower value 
than under no-load conditions. If the secondary 
voltage is to be held constant, conversely, voltage 
applied to the primary terminals must be increased 
under conditions of load to compensate for the re- 
sistance and reactance drops. Percentage rise in 
secondary voltage as load decreases from rated 
value to zero is called the voltage regulation. Except 
on small transformers of less than 10 kva, regu- 
lation is unlikely to exceed 2 percent. 

Since there are no moving parts in a transformer, 
there is no friction or windage loss. There are core 
losses however — eddy-current and hysteresis — 
that are largely independent of load, plus copper 
losses that vary as the square of the current. 
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2300-VOLT DISTRIBUTION LINES 


2300/ 230 2300/ 115 
VOLTS VOLTS 
~ hb 


“So ARE 


MOTOR LOAD LIGHTING LOADS 


Fig. 2—Usual single-phase transformer connections 
to 3-phase service lines for motor and lighting loads. 


Efficiency of transformers, therefore, is high com- 
pared with motors and generators. It usually equals 
95 percent or better for smaller power transformers, 
and attains values of 99 percent or slightly higher 
in very large substation transformers. 


transformer connections vary 


Most transformers reduce voltage from distribu- 
tion value to the lower utilization values. Such 
transformers usually have two low-voltage coils, 
which may be connected series or parallel, plus a 
single high-voltage coil having one or two “ratio 
taps” brought out for boosting secondary voltage to 
rated value where primary may be below rated 
value (as at the end of long lines). 

Single-phase service requiring a single trans- 
former is normally supplied from 3-phase through 
single transformers distributed among the three 
phases as shown in Fig. 2 (where the service is 
3-wire or with single-phase primaries each con- 
nected between one line and neutral where the 
service is 4-wire. Three-phase motor loads are com- 
monly supplied through transformers connected 
delta-delta as shown. Open-delta connection, Fig. 3, 
may be used for reduced load as a temporary ex- 
pedient when one leg in a bank of closed-delta 
transformers is being repaired or replaced. 


open delta economical 

Open delta is an economical way of supplying 3- 
phase load that is expected to grow and later 
require a full bank connected closed-delta. When 





Fig. 3—Closed and open delta connections. Open del- 
ta system may be changed to closed as load grows. 
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Fig. 4—Autotransformers use a single coil, part of 
which carries both primary and secondary currents. 


the load demand grows to a point that justifies 
addition, a gain of 73 percent in load capacity is 
achieved by adding the third transformer. 

Large substation transformers may be connected 
in any of the four possible combinations of star 
and delta. To lower the voltage applied to the trans- 
former coils (thereby reducing strain on the in- 
sulation), however, they are usually connected 
delta-star for stepping up voltage at the source 
end to transmission-line value or star-delta for 
stepping it down at the load end of the line. High- 
capacity transformation is usually done with a 
3-phase transformer, having three sets of primary 
and secondary coils mounted upon a single core and 
enclosed in a single case. Relatively low-capacity 
transformation is generally done with three single- 
phase units. 

Autotransformers make use of a single coil, part 
of which serves as a common path for primary and 
secondary currents, Fig. 4. It may be used either for 
step-up or stepdown service. Because the primary 
and secondary currents traverse a common section of 
coil in opposite directions, autotransformers require 
less coil copper for transforming a given kva load 
than does the 2-coil type of transformer 


polyphase induction motors 


Induction motors, generally speaking, are the 
simplest and most ruggedly built electric motors. 
They find extensive use in industry for applications 
where their operating characteristics are suitable. 
Their operation is similar to a transformer’s in that 
there is no electrical connection between the stator 
(or primary) and the rotor (or secondary). Cur- 
rents in the rotor circuits are due to voltages in- 
duced in the rotor conductors via a magnetic flux 
field. With a single-phase winding on the stator, 
torques produced in the two halves of the rotor 
would oppose each other and the motor would not 
he self-starting. But with three sets of coil windings 
— as in 3-phase motors — a revolving flux field 
is produced that cuts across the rotor conductors 
and induces voltages in them. This resultant field 
is brought about through the orderly succession of 
current variations in the 3-phase windings — sine- 
wave currents 120 electrical degrees apart in time; 
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WILL THESE VALUABLE 
OVEN FACTS BE IN YOUR 
FILE WHEN NEEDED? 





Ever looked in your reference file for specific 
information when you needed it -and found 
a void. Or perhaps you found some material, 
but not the right kind. We all have. Well, 
here’s a chance to be sure you have a lot of 
information on one subject, at least—heat 
processing. 

This new 20-page MOCO “Fact Book” is 
crammed full of basic heat processing infor- 
mation you'll refer to time-and-again. Its pre- 
pared by MOCO Engineers—men who «pe- 
cialize in only industrial ovens. Write for 
your copy today (on your letterhead please). 
We'll send it along immediately. 














Manufacturers of Industrial Ovens 


For Every Plastic Application 
111 Brainard, Detroit 1, Michigan 








Circle 116 on READ-N-CIRCLE cord for more data 


25 





Re PEcleclalelullcclMmclilemmelaallgeli= 


Bacteriological Analysis 
of Water 
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The SABRO Laboratory for Water Bacteriological Analy- 
sis, portable and utilizing the modern membrane filter 
technique, does the entire job of bacteriological water 
testing rapidly, accurately, economically, and without the 
need for highly skilled lab technicians. SABRO simplifies 
the new membrane filter technique by using special de- 
hydrated nutrients, and guarantees uniformly good results. 


The steps are simple 


1. Connect power source and check incubator tempera- 
ture. 

. Flame sanitize glassware and forceps. 

Transfer sterile membrane filter with forceps from 

culture can to funnel holder. 

. Rehydrate nutrient pad in the culture can with sterile 

distilled water. 

. Filter measured water sample through membrane, us- 

ing SABRO vacuum pump. 

. Transfer membrane filter to culture can with sanitized 

forceps. 

Close culture can and record test data on lid label. 

. Incubate culture. 

. Examine test results. 

. Treat test results for permanent record. 
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Stator Synchronous Speed 

Poles 25 cps 60 cps 
2 1500 3600 
3 750 1800 
6 500 1200 
8 375 900 
10 300 720 





magnetic flux set up in the rotor by the phase 
windings of the stator does not rotate, but the 
resultant is that of a flux field having uniform 
strength and revolving synchronously with the 
frequency of the supply circuit. 

Synchronous speed at which the revolving re- 
sultant field rotates depends on the stator supply 
frequency and on the number of poles per phase 
into which the stator windings are divided. Table I 
gives the synchronous speed in rpm for various 
pole-windings at frequencies of 25 and 60 cps. 


Synchronous speed represents the upper limit of 
rotor speed, at which torque becomes zero. Actual 
speed drops below synchronous speed sufficiently 
for a balance to be effected between developed 
torque, torque losses in the rotor, and torque neces- 
sary for driving the load. 


induction motor types 


There are two principal types of polyphase in- 
duction motors: squirrel-cage and wound-rotor. 
Stator construction is the same for each, but rotor 
construction differs markedly. 

In the squirrel-cage type, the rotor has (in lieu 
of coils) heavy copper, brass, or aluminum bars 
thrust through slots in a core of magnetic material. 
These bars are joined at their ends by short-circuit- 
ing rings of low-resistance metal. Rotor voltages be 
ing low, insulation requirements are easily met. 
Slots and bars are usually given a slight skew 
with respect to the shaft. 

In the wound-rotor type, the rotor has a winding 
of insulated coils in slots and connected as a 3- 
phase, star-connected winding. Outer ends of the 
three sets of rotor coils terminate at slip-rings. 
Brushes connect the slip rings to a set of three 
variable resistors, connected in star, for symmetrical 
variation of resistance in series with the three 
rotor phase windings. This resistance variation is 
usually achieved through drum-type controllers. 
First notch inserts full resistance in series with 
the rotor phase windings. Final notch eliminates 
external rotor resistance by short-circuiting rotor 
leads. Starting, stopping, and reversal of the motor 
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Fig. 5—Speed-torque curves for squirrel-cage motor 
showing effects of various values of rotor resistance. 


cannot be effected by this controller unless two 
of the stator leads are brought to the controller and 
provided with suitable contacts there. 


motor characteristics 


At standstill, frequency of the rotor volts and 
amperes is the same as that of the power supplied 
to the stator. As the rotor speed rises, however, its 
conductors gain upon the revolving field, which is 
traveling at synchronous speed. Frequency of the 
induced rotor voltages and currents diminishes, 
and would reach zero if the rotor ever caught up 
with the revolving stator field. Frequency in the 
rotor circuit is therefore proportional to slip, or 

= af 
where f, — rotor frequency 
s =slip of the rotor below synchronous 
speed, in percent 
f —supply-line frequency. 

Due to the variation in rotor-circuit frequency 
between no-load and rated-load, rotor reactance 
varies proportionally — resulting in low rotor 
power factor at standstill, or at the instant of start- 
ing. This causes the induction motor to have rela- 
tively low starting torque unless rotor power factor 
is improved by adding resistance at starting (as is 
done in the wound-rotor type). Resistance added 
to the rotor of the squirrel-cage motor would be, 
of necessity, permanent. This would, under load 
conditions, adversely affect its speed regulation and 
efficiency. Referring to Fig. 5, Curve a represents 
the torque-speed curve of a standard squirrel-cage 
motor. Curves b, c, d, and e, show the effect of 
adding resistance to the rotor circuit, as in the 
wound-rotor motor. Beside the advantage of a 
fair amount of speed control afforded by the wound- 
rotor motor, the maximum torque point may be 
brought to zero speed, thus giving this motor a 
noteworthy advantage in starting and accelerating 
under heavy loads. 

Squirrel-cage motors have good speed regulation, 
but no speed control. Wound-rotor motors have 
fair speed control at the expense of speed regulation 
since speed variation with load change is greater 
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for the two largest buildings erected 
in New York City since the war 





SOCONY MOBIL BUILDING, the largest air-conditioned office 
building in the world. 


Architects: Harrison & Abramovitz. 

Associate Architect: John B. Peterkin. 
Electrical Engineer: Edward E. Ashley. 
Electrical Contractors: Fischboch & Moore, Inc. 


Higher Voltage Electrical Distribution 
Higher voltage distribution, with dry-type transformers 
at load centers, which we have been advocating for 
years, is now recognized as the most efficient and eco- 
nomical method of interior electrical distribution. It 
has been adopted for the Socony Mobil Building and 
the new Coliseum in New York City. 


_SORCER 


TRANSFORMERS 


NEW YORK COLISEUM, the lorgest exhibition building of its 
kind in the world 


Architects: Leon and Lionel Levy, with Aymar Embury II, 
Otte Eggers of Eggers & Higgins, and John B 
Peterkin, as a consulting ond advisory committee 
Engineer: Guy B. Panero 
Electrical Contractors: Jackson-Livingston. 


Most Quiet Operation Demanded 

The engineers’ principal requirement was that the trans 
formers have a low sound level. Regular tests, made in 
our laboratory, prove that the sound level of SORGEL 
dry-type transformers is well below the established 
standards. Because of their unusually quiet operation, 
SORGEL transformers are particularly adaptable for 
any indoor installations. 


Liberal Design for Full Rated Load 


SORGEL dry-type transformers are guaranteed to carry 
the full load continuously at a safe, low operating tem 
perature. They are so liberally designed that they can 
safely carry an overload during an emergency. 





Tested and approved by Underwriters’ Laboratories under the Re-examination Service 





SORGEL ELECTRIC CO., 


841 West National Ave., Milwaukee 4, Wisconsin 


Sales Engineers in Principal Cities 
Circle 112 om READ-N-CIRCLE cord for more date 
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690 POUNDS: 


10¢ worth of 
SMOOTH-ON 





Smooth-On, with its expanding action and iron-hard 
set, made the joint which supports the load shown 
—an ash can loaded with iron filings to a total 
weight of 690 pounds. Only Smooth-On No. 1 is 
holding that eyebolt in that pipe! 

Hundreds of Uses This principle can be used in 
dozens of ways around both plant and home. By 
expanding hard and tight within a repair, Smooth- 
On IRON Cement stops leaks, fills holes and seams 
in any metal, patches boilers, repairs water jackets 
and radiators, corrects wobbly bolts and screws, 
plugs tanks, holds loose parts tight — in fact, does 
all kinds of things where that combination of 
strength and expansion can be used. Smooth-On 
IRON Cement never tires, or softens from age. Years 
after a repair is made the Smooth-On will be found 
harder, tighter, stronger. 

Keep Smooth-On No. 1 on hand for that emergency 
repair. It does not deteriorate. Whenever you need 
it, just mix and fix. It sets in half an hour, hardens 
to Rockwell R-70 in 24 hours. And of course there 
is Smooth-On No. 2, a slower-setting IRON Cement 
but with the same dependable properties. 


FREE Repair Handbook 


New, completely revised 48-page 
illustrated handbook, shows in detail 
how to make all the repairs 

referred to here plus dozens of 
others. Get a copy from your supply 
house or write us. Sent postpaid. 
SMOOTH-ON MANUFACTURING CO. 
Dept. 15 572 Communipaw Avenve, Jersey City 4, N. J. 


SMOOTH-ON 


THE tRON CEMENT OF MANY USES 
Circle 124 on READ-N-CIRCLE card for more data 
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Fig. 6—Connections of motor windings for split- 
phase starting, showing how extra winding is used. 


with resistance added to the rotor circuit than it is 
without it. 
Secondary results of reduced rotor power factor 
at starting is large starting currents drawn from the 
line by the squirrel-cage motor. These large starting 
currents, in many cases, require a starting com- 
pensator for reducing the voltage applied to the 
stator during starting and acceleration. Reduction 
of voltage for starting, however, has disadvantage 
of reducing the load the motor is capable of starting 
in some applications, since starting torque is closely 
proportional to the square of the applied voltage. 


single-phase motors 


Stator of single-phase induction motors may be 
wound for any number of poles, thus determining 
its speed as in the polyphase motor. Rotor, likewise 
may be of the squirrel-cage type or may be supplied 
with a winding having as many poles as the stator. 

Essential feature of the single-phase induction 
motor is its lack of a revolving resultant flux field, 
and its resulting inability to start unless provided 
with an extra winding or other device for producing 
a net torque in a given direction. 

Split-phase type motor has an extra winding, 
(Fig. 6) similar to that of a 2-phase motor, in which 
current is thrown out of phase with the current 
in the main winding by added resistance. This pro- 
vides a rotating resultant field, though not one of 
constant value. 

Inserting a capacitor in an auxiliary winding 
causes its current to lead that of the main winding 
by 90 electrical degrees, thus producing a uniform 
resultant field, as in the 2-phase motor. This is the 
capacitor-start motors. Both split-phase and ca- 
pacitor-start motors have a centrifugal device for 
disconnecting the starting winding just before full 
speed is attained. 

Another starting method, known as repulsion 
start, requires a commutator and brushes. Brushes 
short-circuit and carry current during the starting 
period. They automatically lift from the commutator 
and the commutator is short-circuited when the 
motor has reached a preset speed. 


Fig. 7—Caracitor motors have a double set of wind- 
ings and suitable series-connected capacitors. 


Capacitor motors have a double set of windings 
and capacitors of suitable ratings connected per- 
manently in series with the main windings to give 
improved operating characteristics under load as 
well as to provide suitable starting torques. For 
best results, though, a different value of capaci- 
tance is required for starting than for running con- 
ditions. Two ways in which these requirements 
may be satisfied are shown in Fig. 7. 

A single phase series motor — varying in some 
design details but with armature and field windings 
in series — has about the same operating character- 
istics as the series dc motor: high starting torque 
with reasonably good speed control but poor speed 
regulation, including excessive speed at zero load. 
This motor may be designed to operate satisfactorily 
from either de or ac supply. Then it becomes a 
universal motor. 


shaded poles 


Shaded-pole motors are built with salient field 
poles. A portion of each pole is enclosed by a 
copper strap or shading coil, which acts as a short- 
circuited transformer secondary and shifts the 
phase of the flux in this section of the pole with 
reference to that in the unshaded portion. Main 
advantage is relatively low manufacturing cost. 
Shaded-pole motors have weak starting torque and 
find application only in quite small capacities. 
Ac generators may be designed with stationary 
field poles and rotating armatures — comparable in 
this respect to de generators. Stationary-armature- 
rotating-field design, however, has become accepted 
practice for all but very small, low-voltage ma- 
chines. Such design has advantages in having the 
relatively high-voltage armature windings and ter- 
minals insulated to a higher degree than would be 
possible with slip-rings and brushes. 

Steam turbines operate most efficiently at high 
speeds, so their direct-connected generators are 
usually designed for two (or at most four) poles — 
giving speeds of 3600 (or 1800) rpm for 60-cps 
power. Most efficient speed of water turbines varies 
greatly with type and operating head, but they usu- 
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ally operate at slower speeds. Their generators, 
therefore, have a larger number cf poles for a given 
frequency than have generators driven by steam 
turbines. 

De for field poles of ac generators may be pro- 
vided by small de generators mechanically con- 
nected as an extension of the main turbogenerator 


shaft or by separate motor-driven de generators, or 
exciters. 


synchronous motors 


Theoretically, ac generators and synchronous 
motors are identical except for direction of power 
flow. But synchronous motors usually differ in some 
features of their design that they may be better 
adapted to their work. Synchronous motors, for 
example, usually have salient field poles while 
alternators may have either salient or nonsalient 
poles. Synchronous motors have damper windings 
in their pole faces as a safeguard against rotor 
oscillation or hunting and as means of starting and 
getting up to synchronizing speed. 

Synchronous motors operate only at synchronous 
speed, in step with the frequency of the supply. 
Synchronous speed depends upon frequency of 
the supply circuit and the number of motor poles, as 
in the generator. Synchronous motors are not in- 
herently self-starting but must be brought up to 
speed and synchronized. Once in operation they 
maintain speed exactly in step with the supply— 
which means constant speed for all loads within 
range if the frequency of the supplied power is 
constant. Like the generator, they must have an 
auxiliary de power source for the field circuit. 

Assuming a synchronous motor brought up to 
synchronous speed, conditions after load is applied 
are represented in Fig. 8. Changes in mechanical 
load put upon the motor shaft cause momentary 
shifts in position of the rotor with respect to the 
stator flux field, as indicated by the torque angle «. 
But no change in rpm occurs. Vy is the resultant 
of the applied voltage V, and the counter electro- 





Fig. 8—Vector representation of synchronous-motor 
action after load is applied. No rpm change occurs. 
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Fig. 9—Vector representation of effect of excitation 
on synchronous motor power factor. B is constant. 


motive force E,. Vy, is the voltage that controls 
current I. There is a definite maximum torque load, 
however, beyond which the motor will pull out of 
synchronism and stop. 

An outstanding characteristic of the synchronous 
motor other than its perfect speed regulation, is its 
adjustability as to power factor — being, in effect, a 
variable-power-factor motor. This feature is of little 
value as far as the motor itself is concerned. It is 
sometimes of considerable importance in improving 
voltage regulation and reducing power line losses. 
Here, the synchronous motor is operated at leading 
power factor to neutralize effects of lagging power 
factors at which other types of electrical equipment, 
such as induction motors, inherently operate. 

Fig. 9 represents a condition wherein load and ex- 
citation are such that the current is in phase with the 
applied voltage V,, the counter electromotive force. 
E, is approximately equal, but not opposite, to the 
applied voltage V,;. (Increasing dc field current shifts 
the position of the resultant voltage V, forward.) 
This, in turn, causes current I to lead applied voltage 
V,. Likewise, decreasing field current shifts resultant 
voltage in the other direction, causing the current I 
to lag voltage V,. Changes in field current, of course, 
directly affect the value of the generated or counter 
electromotive force E,. Angle 8 is here considered a 
constant, being dependent upon the impedance of 
the circuit through which the current flows. @¢@ 





Obligations of professionals 


ENGINEERING EDUCATION has reached a point 

where students will be well served if they 
have a formal course of some kind which introduces 
them to codes of practice and the general obliga- 
tions resting on professionals, according to Nathan 
W. Dougherty, Dean of the College of Engineering, 
University of Tennessee. At the recent national con- 
vention of the American Society of Civil Engineers, 
he urged the need for depth of study rather than 
concentration on breadth. 
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HANDLING BULK MATERIALS ? 
take it up a Flo-Tube, 


the spiral conveyor of depend- 

able service. Used on incline 

or horizontally. 
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Reverberation control 





- + + starts on page 12 


front was partly covered with an adjustable clear, 
plastic window. This reduced overall noise by 12 db 
it the operator’s ears. 

A comparable acoustical cover effected a 10 db 
noise reduction in a riveting hammer operation. 

Some machinery can be walled off behind an 
acoustical barrier —in a soundtight room or com- 
partment — with controls on the quiet side of the 
partition. 

Where it is not feasible to acoustically wall off 
machines from men, the same result is achieved by 
erecting isolation booths for the men amid noisy 
surroundings. Prefabricated acoustical panels are 
available for such noise abatement structures. Prop- 
erly erected, they will effect a transmission loss of 
25 to 55 db, depending on thickness of the panels 
and their construction. 

Absorption, however, is the best noise reduction 
measure for most purposes. Materials for absorp- 
tion are available in wide variety. Prefabricated 
units are most popular because of their generally 
greater efficiency and uniformity. These units range 
from low-cost perforated cellulose fiber tile to metal 
pan-types with a thick sound-absorbent backing of 
mineral wool. Other types include mineral wool tile, 
glass fiber tile and panels, and perforated asbestos 
board with sound-absorbent backing. 

All material is highly efficient, depending on type 
and thickness. Units will absorb up to 85 percent 
(and at certain frequencies up to 99 percent) of im- 
pinging sound. Average absorption coefficient is 
about 70 percent. Each type has advantages for cer- 
tain installations. No particular one is best for all 
uses. 

Generally, these materials are applied to the ceil- 
ing of noisy spaces and sometimes to the walls. In 
extreme cases, material is sometimes applied to both 
ceiling and walls. Excellent results can be obtained 
with acoustical baffles where overhead pipes or other 
structural features make it impractical to cover the 
ceiling. Baffles can be simply acoustical sheets or 
panels strategically spaced above the noisy area and 
suspended edgewise from the ceiling. Or they can be 
prefabricated types like the functional sound-ab- 
sorber. This consists of a pyramid-shaped box of 
perforated sheet aluminum lined on all sides with 
sound absorbent material. 

Proper solution of a particular noise problem — 
whether by isolation, absorption, or both — plus 
selection of acoustical materials to carry it out, are 
matters that call for services of an expert. Expert ad- 
vice in these matters will pay off in the long run with 
better employee relations, more productive effort, 
and fewer rejects in your operations. ¢¢ 
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Announcing.... 
INDUSTRY POWER’s contest to take you to the 


Power Show 


You may be the guest, all expenses paid, of 
INDUSTRY POWER at the 1956 Power Show 
to be held in New York City's new Coliseum 
next November. All you will have to do is tell 
why you should go to the Power Show. Perhaps 
you never have thought of reasons why you 
should go to the Power Show. Maybe you never 
have gone to any Power Show in past years. 
Perhaps you have never assembled the facts 
for your boss that would convince him of the 
very real values in attending the Power Show. 


Here will be the opportunity to put on paper 
all the reasons you might need to sell the Power 
Show to your management. Here will be the 


Look for the August issue of INDUSTRY POWER 


opportunity to show the basic importance of 
the power services to your firm's operations. 
Here will be the chance to explain how power 
services are more than mere overhead .. . . how 
they are vital components of production costs 
. . « » how better techniques of handling the 
power services in your plant can significantly 
reduce product costs .. . . how these techniques 
of a lifetime may be picked up in a few days 
at the Power Show. 


Full details are coming about INDUSTRY 
POWER's plan to take you to the Power Show. 
Watch for full details next month. 
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Kids — stop pestering your daddy on his day off! 








Look Mom.... 
no subscription price! 
Ever wonder INDUSTRY POWER goes to quali- 


fied readers without demand of formal subscription 
price? Read how it is done. See page | 1. 








Roof insulation 





. starts on page 22 


Cost of heat loss per season (year) = 
783,736,321 


1000 
Heat loss saving per year for insulated roof — 
$2260.40 — $713.20 — $1547.20 
Years required to recover insulation cost = 


Excess cost of insulated roof -—=—_ $380.00 
Cost savings per year $1547.20 


< 0.00091 — $713.20 





= 0.25 years or 3 months. 


Sufficient time has not elapsed to determine the 
life of the new insulated roof. Roofing company has, 
however, issued a 20-year surety bond on it. This 
bond, in effect, guarantees the life of the roof. 

A benefit obtained, not originally calculated, is 
that the plant area underneath the insulated roof is 
noticeably cooler on hot summer days than the por- 
tion of the plant not so insulated. 

We have been completely satisfied with this ap- 
proach to our problem. We plan to continue our re- 
roofing program using this 1-inch treated fiber board 
insulation material on top of old roof. ¢¢ 
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In brief .... 


ASME Spring Meeting 


RUSSIA HAS TURNED out three engineers for 
every two of ours over the past 25 years. This is 
what Joseph W. Barker, ASME president, told the 
recent Spring Meeting of ASME in Portland, Ore. 
Solutions to the problem, he said, will have to be 
worked out in community after community across 
the nation — in the high schools where to the young 
student decides what he wants to be. 
In other papers, much of interest to power serv- 
ices engineers was reported: 


Wood refuse spreader stoker firing 


R. W. MartTIN, CHIEF ENGINEER, EUGENE WaTER & 
Evectric Boarp, EuGENE, ORE. 


“Prior to 1950, nearly all of the wood-refuse-burn- 
ing steam generators were of the then conventional 
“Dutch Oven” type—employing a separate refrac- 
tory-lined combustion space in which the fuel was 
partially burned in cone piles from which the vola- 
tiles are “distilled,” providing combustible gases 
which completed combustion in the boiler furnace 
proper. In 1950 one of the first large steam generators 
of the wood-refuse-burning spreader stoker type 
was installed in the City of Eugene. 

“Following the successful operation of one boiler 
specifically designed for spreader-stoker firing of 
wood refuse, and the successful conversion of one 
Dutch-oven-fired boiler to spreader-stoker firing, we 
feel qualified to make the following comments: 

“1) The spreader-stoker firing principle is more 
flexible than the Dutch-oven firing principle in 
adaptation to multiple fuels. This is especially true 
of the traveling grate spreader stoker. 

“2) The spreader-stoker is faster in its response to 
load changes, and is better adapted to the proper 
application of automatic combustion control. 

“3) Maintenance cost of a spreader-stoker-fired 
boiler is comparable to that of a Dutch-oven boiler 
with equivalent water wall surface. Its availability, 
if different, is slightly better. 

“4) The station operators, we believe, prefer the 
operation of the new and the converted spreader- 
stoker-fired boilers to the operation of the Dutch- 
oven-fired boiler. 

“Finally, if we instail an additional boiler for wood- 
refuse burning, it will most certainly be a spreader- 
stoker-fired boiler, unless some further improve- 
men is made in design of the wood-refuse burning 
equipment.” 
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Portable, 5000-kw gas-turbine 
power plants 


H. H. Rupp, Inpustria, Gas Tursine ENGINEER- 
ING, WESTINGHOUSE ELECTRIC CORPORATION, LESTER, 
Pa.; anp W. N. HornsBerGer, ENGINEERING & SERVICE 
DEPARTMENT, WESTINGHOUSE ELEcTRIC CORPORATION, 
San Francisco, Cauir. 


“The gas-turbine generator set lends itself to skid 
mounting for a semipermanent installation with the 
entire plant installed on a monolithic foundation. 
With average soil conditions, the turbine-generator 
set can be mounted on a concrete mat approximately 
50 feet long by 8 feet wide by 3 feet thick. 

“In certain areas, the semipermanent plant in- 
troduces a new concept to power generation where 
the power plant can be moved to the source of fuel 
rather than the fuel being transported to the power 
station. This concept has proven practical in one 
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Complete generating plant, less transformer, rated 
5000 kw is mounted on single railroad car. 


installation where the gas turbine, located near the 
fuel source, generates power for approximately 2 
mils per kw. This is less than new 30,000-kw steam 
plants in the same power system that require fuel to 
be transported to the plant site... . 

“The gas-turbine prime mover has proven itself 
as either a peaking, emergency standby, or base- 
load plant to cover all normal phases of power gen- 
eration. The plant described in this paper is the first 
mobile gas-turbine power-generating plant in this 
country, and is pioneering a new phase of flexibility 
in this type of gas turbine power. 

(continues on page 52) 











Would you like to receive 
INDUSTRY POWER 
regularly ? 


lf you are not already receiving INDUSTRY 
POWER personally, fill in the information 
called for below. If you qualify as an engineer 
who manages power services, you will be added 
to our circulation list without payment of any 
formal subscription price. 

To qualify for INDUSTRY POWER'S regular 
circulation list, you must have engineering 
responsibility for installation, operation, and 
or maintenance of power services in your com- 
pany. (Circulation is extended to consulting 
engineers responsible for power services.) 
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Outwitting outages 


. starts on page 19 





engine room through a filter mounted directly over 
the engine blower. Exhaust gases vent through a 
vertical silencer located outside the building. Start- 
ing air for the diesel is provided by a motor-driven 
compressor that automatically maintains constant 
pressure in two tanks in the engine room. 

At present, the diesel unit is the primary source 
of production power. Currently, the engine is in 
operation 18 hours a day, 5% days a week. The old 
diesels are operated during weekend and night 
hours when the production equipment is not in op- 
eration. They are also used for standby service. 

Experience has justified the dependence upon 
the big engine for working power. Since this diesel 
has been in operation, there has not been a power 
service interruption in the plant. Beside, substan- 
tial savings in power costs have been effected be- 
cause of the efficient dual-fuel operation of the 
heavy-duty engine. RMC is now protected against 
costly stoppages on the assembly line and orders 
ire delivered on schedule. ¢¢ 





Diesel economy 
improves 40 percent 


Today’s modern oil and dual-fuel turbocharged 
engines give us about 40 percent better fuel econ- 
omy than we could get just before the war years. 
About 20 years ago the typical gas engine, in the 200 
to 5000 hp class, consumed 10,000 Btu per brake- 
horsepower-hour, It operated on a compression ratio 
of about 6 to 1. Today’s modern high-pressure turbo- 
charged engines can easily develop a brake-horse- 
power-hour on 6200 Btu of gas and operate on a 
diesel compression ratio of 12 to 1. 

In addition, the fine qualities which have been 
incorporated have resulted in greatly lowered op- 
erating and maintenance costs. 

... W. E. Wechter 
Manager, Engine Sales Division 
Worthington Corporation 











Engine: 


Alternator: 


Governor: 


Natural gas supply: 


Fuel level meter: 
Fuel meter: 
Lube oil: 

Fuel filter: 


Fuel transfer pump: 


Lube bypass filter: 


Lube full flow filter: 


PRINCIPAL EQUIPMENT 


Fairbanks, Morse & Co. 


Model 31AD 8/2, 360-hp., 6-cyl., 


514 rpm. dual-fuel diesel 
Fairbanks, Morse & Co. 
Type TGZO 265 KW 
3-phase, 4-wire, 120-208 volt 
Woodward Governor Co. 
Indiana Gas Company 
Levelometer Liquidometer Corp. 
Buffalo Meter Co. 
Standard Oil Co. (Indiana) 
Purolator Products, Inc. 
Ober Products 
Fairbanks, Morse & Co. 
Cuno Engineering Corp. 


Lube cooler: 


Heat exchanger: 


Thermostatic valves: 


Exhaust silencer: 
Intake air filter: 
Gauges: 
Pyrometer: 
Alarm panel: 
Cycle meter: 
Electrical meters: 
Cooling tower: 
Circuit breaker: 


Ross Heat Exchanger Division of 
American-Standard 


Ross Heat Exchanger Division of 
American-Standard 


Fulton Sylphon Div., Robertshaw 
Fulton Eontrok Co. 


Maxim Silencer Co. 

Air-Maze Corp. 

Marshalltown Mfg. Co. 

Alnor Illinois Testing Labs., Inc. 
Viking Instruments, Inc. 

J-B-T Instruments, Inc. 
Burlington Instrument Co. 

Binks Mfg. Co. 

|-T-E Circuit Breaker Co. 











Look Mom.... 
no subscription price! 


Ever wonder why INDUSTRY POWER goes to quali- 
fied readers without demand of formal subscription 
price? Read how it is done. See page |!. 











Some lube oil continuously bypasses through cartridge-type filter with disposable elements (at left). 
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Squeeze more efficiency 





+ + + Starts on page 20 


checks of steam screens, nozzles, and such have been 
made, check the tubes and tube sheets of the inner 
and after condensers. Be sure that they are not ob- 
structed by any debris left over from piping work, 
and that condensate flows freely through all tubes. 


check terminal difference 


Terminal difference and temperature rise through 
these subatmospheric heaters should be carefully 
checked against the manufacturer’s guarantee. Vent 
piping should be examined most critically. A very 
convenient way of continuous venting uses an orifice 
nipple in the vent lines. This can be made of cold- 
rolled steel approximately 3- to 4-inches long. It 
should have the same outside diameter as the piping 
involved, with threads cut on each end and a hole 
drilled through the nipple center. Sizing of this hole 
is somewhat experimental, but usually a %- to ™%4- 
inch hole will give adequate venting. Vents must 
be cascaded from one heater to the next, and then to 
the condenser, so that maximum heat recovery from 
vented steam and gas is obtained. 

Extracted steam at this point in the heat cycle 
contains a considerable quantity of superheat. A 
desuperheating zone, or envelope, should be pro- 
vided in this heater to remove the superheat because 
superheated steam acts as a gas and not as saturated 
steam until the superheat is removed. This results 
in a phenomenon known as negative terminal dif- 
ference—temperature of water leaving the heater 
will be higher than or equal to the saturation condi- 
tion in the heater by 2 or 3 degrees. It may be as 
much as 10 degrees. A complete discussion will be 
found in McAdams’ “Heat Transfer.” 

Impingement baffles should be provided to protect 
heater tubes from impinging high-velocity steam. 
This should be checked with the manufacturer’s 
specification sheet. Similarly, a subcooling zone 
should be provided in these heaters to reduce the 
temperature of condensed steam or drip to a mini- 
mum. This reduces flashing losses when the drip is 
cascaded to the next lower heater in the cycle. 

Here again, gas removal, use of orifice nipples, and 
cascading heater vents is important. Adequate con- 
trols and good drainage will release operating staff 
when load changes occur. 

Heater No. 2 at turbine extraction opening No. 3 
is often of the direct-contact deaerating type. Its 
performance is of critical importance in the cycle. 
Accumulated noncondensible gases can be easily re- 
moved at this point. 

If the deaerating heater has an external vent con- 
denser, check for presence of dirt so that tubes and 
tube sheet are not fouled and cannot subject conden- 
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10,000-:q ft Elliott surface condenser at Suntide Refining Company’s Corpus Christi plant handles a 6930-hp 





turbine driving main air compressor with inlet 58,000 cfm, inlet pressure 14.5 psia, discharge pressure 42.7 psia. 


sate return system to unnecessary back pressures 
Trays of this heater should be checked. If they are 
made of cast iron, replace them with stainless steel 
trays. Convenience in cleaning and reduced fouling 
will pay off. Venting is again of extreme importance 
This vent, in particular, should blow freely at all 
times. To prevent waste of steam, a thermostatically 
controlled vent valve device may be used. 
Extraction or nonreturn valves at extraction open- 
ings on the turbine (usually down to but not includ- 
ing the subatmospheric heaters) should be carefully 
examined. Check valves, stems, and packing, and 
look closely at seats and discs for any welding slag or 
other rubbish that has accumulated. Failure of these 
valves to function properly could produce runaway 
speeds under certain conditions of turbine tripout 


Look out for the weird pipe fitting that always creeps 
into any piping job around these valve: 


Makeup water is usually introduced at one of two 
points—either flashed in the condenser shell from a 
fresh water storage tank, or pumped to the inlet of 
this heater’s vent condenser. Certain dissolved gases 
are always present in this water. Venting, reduction 
of oxygen and carbon dioxide to prevent boiler corro- 


sion, and maintenance of high pH values in the drum 
water cannot be overemphasized 

Work of this kind is necessarily slow and detailed 
No startling effects in heat rate reduction will result 
But any small improvement in power plant perform- 
ance is worthwhile. That last half percent of effi- 
ciency, which is so difficult to obtain, is the most 
gratifying of all performance improvements. @ @ 
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700-It's easy with internal cutter 
Lightweight, portable tube cutter is powered with 
either air or electric motor. Cutter’s lever action and 
positive feed control give operator accurate control 
ver cutting rate. Eliminates gouging and burning— 
nereases tool bit life. Tube cutter is self-centering, and 





double-action tool bits cut both nonferrous and steel 
tubes from 5¢- to 1-inch diameter through tube sheets 
l-inch to 4-inches thick. Single-stage, air-driven mo- 
tors provide speeds from 200 to 625 rpm. Alternate elec- 

motor power provides speeds of from 190 to 560 
rpm. Arretoo.t Mrs. Co. 


701-Cork insulating material 
Low-temperature pipe insulating material can be cut 

with ordinary carpenter’s saw and installed without 

bands, staples, or wire. Armstrong LT cork covering is 





de of precision-cut segméfits of corkboard with back- 
of asbestos and aluminum laminated paper. Asbes- 
paper provides fire-resistant finish, and vapor- 


proof aluminum foil seals out unwanted mosture vapor. 

Covering is applied by merely wrapping it around 
low-temperature lines and using adhesive to seal the 
lap. White asbestos exterior jacket eliminates necessity 
for painting on indoor installations. Use of adhesive re- 
duces installation time and material damage. Insulating 
material can be removed and reused as required. Cork 
covering comes in three standard thicknesses and in 
36-inch lengths to meet varying installation require- 
ments. ARMSTRONG CorK COMPANY. 


702-Air filter with low pressure loss 

New oil-bath air filter combines oil scrubbing tech- 
nique with extremely low pressure loss. Oil-bath filters 
have previously penalized internal combustion engine 
efficiency by their high static pressure losses. New filter 
reduces energy requirements and eliminates power- 





consuming oil pumps. Filter’s operating principle con- 
sists of air-flow regulator tube that maintains air veloc- 
ity to insure full oil washing, yet keeps pressure drop 
low. Oil droplets and dirt are removed in cylindrical 
filter element. Oil and dirt flow inside the filter element 
and through oil return pipes to a sump. Pressure drop 
varies from 0.6 inch to 4.8 inch wg at capacities from 
800 to 3500 cfm respectively. Models are available in 
capacities up to 24,000 cfm with maximum pressure drop 
of 3.5 inches wg. Arr-MAze CorPoRATION. 


703-Find faults fast 

Combination ground detector and fault locator can 
be used on normally ungrounded power circuits. Pulsat- 
ing, audible signal is clearly distinguishable from back- 
ground plant noises. Instrument can operate on circuits 





buried in earth or concrete or on overhead circuits 
without necessity of placing exploring coil on conduits 
or cables. Lightweight instrument is housed in compact, 
portable case, 15 inches high, 8 inches wide, 7 inches 
deep. Park MANUFACTURING CORPORATION. 


704-Fuel oil heater helps combustion 

Fuel oil pump and heater unit accurately controls 
pressure and viscosity of heavy industrial fuel oils for 
better combustion. Unit heats fuel oil at rates to 3000 
gph up to 300 F at 400 psi pressure. All units exceed 





burner requirements with adequate safety factor. Con- 
trols and accessories include suction and discharge 
pressure gauges, temperature indicators, release valves, 
oil suction and discharge strainers. Single or duplex 
units are available for steam or electric power. WALTER 
H. Eacan Co., Inc. 
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ONLY 
ENCO 


BAFFLES 


give you all these 


COST CUTTING 
FEATURES 











These important fuel-saving main- 

tenance-reducing features are ob- 

tainable with Enco boiler baffles— 

and only with Enco baffles. 

¢ Streamlined gas flow 

* Uniform gas flow 

+ Elimination of bottlenecks 

+ Reduced draft losses 

+ Higher heat transfer 

+ Cleaner heating surfaces 

+ Less use of soot blower 

+ Special provision for expansion 

+ Easy tube replacement 

+ Adaptable to any water-tube 
boiler, fired by any fuel 

Each application is designed on the 

basis of more than a quarter cen- 

tury of experience in this special- 

ized branch of power engineering. 


Installations are made by skilled 
mechanics. 


THE ENGINEER CO. 
75 WEST STREET, NEW YORK 6, N.Y. 
in Caneda: Rock Utilities Lid.. 80 Jean Talon St. W., 


Montreal, P. Q. «c-s06 
Circle 115 on READ-N-CIRCLE card 
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705-Package boiler is portable 

Low-priced package automatic boiler in capacities of 
10-, 15-, 20-, and 25-horsepower provides steam or hot 
water for many auxiliary uses. Power-Pak units are 
designed for auxiliary use in large industrial plants and 
warehouses. Unit meets ASME standards of five boiler 
horsepower per sq ft of heating surface throughout its 





full range. Units can be equipped with either oil- or 
gas-firing equipment, and are fully fire-tested before 
being shipped. Power-Pak is automatically responsive 
to load changes, and is ready for use after connection to 
power, water, and fuel lines. Orr & Semsower, INc. 


706-Clutch uses unique principle 

New clutch consisting of three basic parts provides 
smooth, shockless engagement. Clutch mounts on elec- 
tric motors, gas engines, and is suitable for use on 





pumps, gear reducers, and other industrial equipment 
requiring intermittment and high-speed clutching. 
Clutches require 20- to 35-pounds closing pressure 
through short-stroke travel. Actuation can be by hand, 





SHEET and PLATE 
FABRICATION for 
POWER PLANTS 


Whatever your requirements in sheet and plate fabri- 
cation . . . such as the mammoth breeching section 


. call on KIRK & BLUM. 


During the past 50 years, Kirk & Blum has acquired 
exceptional experience and complete facilities for fabri- 


shown here. . 


cating carbon steel, stainless, aluminum, monel and 


other alloys up to % ” thickness. 


Send prints for prompt quotations on your requirements, 
or write for your copy of the latest Kirk & Blum Sheet 
and Plate Fabrication Booklet. 


e BREECHINGS e STACKS e AIR and GAS DUCTS 
e CASINGS e LOUVERS e BINS and HOPPERS 
e INSULATION JACKETING 
e ALUMINUM and ALLOY FABRICATION 
e CONTROL PANELS and DESKS 


UM MFG. 


THE KIRK & BL 


es 


3174 Forrer Street, Cincinnati 9, Ohio 
Circle 111 on READ-N-CIRCLE card for more date 
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spring, air, solenoid, or other mechanical means. 
ase is instantaneous, since all V-belt pressure is 
yved as pulley sides open. Belt life is greatly in- 
eased because belt is completely relaxed when dis- 
ged. Clutches easily handle high speed driving, and 
rates of engagement and disengagement. V-BELT 
rch COMPANY 


707-Bus takes high fault current 
New design insulator for plug-in bus duct used on 
y-duty commercial and industrial electric distribu- 
withstands fault current of 50,000 rms amperes. 





fault current rating provides advantages in mod- 
high-capacity electric distribution system. Im- 
ved design eliminates damage to insulators and com- 
nents, and insures safety and uninterrupted power 
ng unforeseen emergencies. FeperAL Paciric Eec- 
Co 


708-Centrifugal pump for rough service 
New centrifugal pump will handle many head and 
ume characteristics without efficiency loss. Pump is 
vailable in five sizes: 2-, 3-, 4-, 5-, and 6-inch. Pump 
high efficiency over a broad range of service con- 


— == 





litions. Each size handles a wide range of pressures and 
apacities. Accommodates fluctuation in either pressure 

apacity without serious loss of efficiency. GARDNER- 
Denver COMPANY. 


709-Electric or pneumatic level control 
New pneumatic, snap-acting switch mechanism gives 
ed, dependable fluid level control. Pneumatic 


switch can be actuated by a float, displacer, flow piston, 
or valve stem that raises or lowers a magnetic sleeve in 
or out of a magnetic field. Switching action may be 
easily changed from “close on low” to “close on high” 
by a simple adjustment of mechanical linkage. 

Switch is designed to close “bubble tight” against 100 
psig air pressure. Normal instrument air pressures are 
in the range of from 5 to 15 psig. All working parts are 
stainless steel for corrosion resistance when used on 
corrosive instrument gases. Level control is furnished in 
all styles — external float cage, top and side mount- 
ing, and displacement type. MAGNETROL, INc. 


710-Starters for rough duty 

Fluorescent starters using new ceramic condensers 
that will operate under extreme conditions of heat, cold, 
and humidity are now available for industrial and com- 
mercial lighting. Increased starter life means reduced 


~~ 





maintenance costs for industrial and commercial flu- 
orescent lighting. Compact ceramic condensers will 
withstand temperatures of 300 to 500 F for extended 
periods. Present-day condensers seldom withstand more 
than 148 F. Sytvania Exectric Propucts Inc. 


711-System heats with outside air 

First practical system of obtaining heat from below 
freezing outside air is now available. Heart of the system 
is a new heat pump that combines with compound 
compression to heat or cool building depending on 
climatic conditions. Heat pump can remove heat from 
0 F outside air while cooling air to still lower tem- 
peratures. Thermostatically controlled valves regulate 
hot- or cold-water flow in and out of the system. Com- 
pressors automatically move from single,-to compound- 
stage compression when temperature drops below a 
preset point. Heat removed by refrigerant from outside 


air is elevated to usable temperatures by compression 
cycle. This heat is then used to provide hot water or 
hot air for heating building spaces. 

Conversely, expansion, or cooling of refrigerant ex- 





tracts heat from cooling-water media. Resulting chilled 
water is piped throughout the building to provide cool- 
ing. THe YorK CORPORATION. 


712-Pressure transmitter without bellows 

Low cost, pneumatic pressure transmitter operates on 
forced-balance principle without bellows element. 
Lightweight, rugged, highly sensitive unit is ideal for 
services involving viscous substances or materials 
that solidify in bourdon tube static lines. Transmit- 
ter uses simple, flat diaphragm in place of bellows. 





Use of diaphragm eliminates problem of viscous 
materials hardening in bellows convolutions. Dia- 
phragm can be supplied in rubber, Teflon, or stainless 
steel, depending on temperature range and corrosion 
resistance desired. Pilot is completely isolated from 
pressure diaphragm to prevent controlled gas or liquid 
from entering into air lines in event of diaphragm 
failure. ConorLow CORPORATION. 
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Here’s the modern, cost-sav- 
ing method of removing leaky 
or damaged tubes from heat 
exchangers and condensers. 
With the AIRETOOL Internal 
Tube Cutter you accomplish 
overhauls in short order. . . 
eliminate costly downtime 
. . . replace faulty tubes in 
HOURS, not DAYS! A pow- 
erful single-stage air motor 
drives this fast-cutting light- 
weight tool. Two self-center- 
ing hardened tool steel cutting 
blades quickly and easily cut 
steel or non-ferrous tubes, 
internally, from 58” to 214” 
O.D., 12 to 20 gauge, through 
tube sheet thicknesses of 1 
inch to 4 inches. Adjustable 
ball bearing thrust collar 
prevents friction or binding 
while a positive feed control 
permits the operator to gov- 
ern the cutting rate. For full 
complete information on the 
AIRETOOL Internal Tube 
Cutter, see your nearest 
AIRETOOL representative, 
or contact the AIRETOOL 
Mfg. Co. for illustrated litera- 






REPRESENTATIVES: in principal cities of 
U.S.A ada, Mexico, England, Puerto 







co, ali, South America, Italy, Japan. 
EUROPEAN PLANT: 
Viaardingen, The Netherlands 


BRANCH OFFICES: 
New York, Chicago, 
Philadelphia, Tulsa, 
Houston, Baton Rouge. 
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713-Circuit breaker range extended 
Molded-case circuit breakers are now available for 
operation at 800-ampere current rating. New circuit 
breaker extends operating range of molded-case break- 
ers from 600 to 800 amperes, with Underwriters’ Lab- 
oratory approval. Optional pressure connectors are of- 
fered for either double- or triple-cable connections per 





phase within circuit breaker case. Breaker is provided 
with interchangeable trip units providing continuous 
600-, 700-, or 800-ampere ratings in 2- or 3-pole con- 
struction for 250-volt de and 600-volt ac service. New 
800-ampere breaker can be used in panel boards, power 
panels, switchboards, motor controls, and bus duct plugs. 
I-T-E Crrcurr Breaker Co. 





FREE INFORMATION 
For detailed free information on these 
products just circle the key numbers on the 
READ-N-CIRCLE card on pages 47 or 48. 





714-Cooling tower travels to job 

Packaged water cooling-tower plant is wheel-mount- 
ed for easy transportation to job site. Unit is compact, 
lightweight, and equipped with all necessary acces- 
sories such as pumps, strainers, electric control equip- 
ment, pressure gages, thermometers, and feedwater 





conditioner. Unit will cool 240 gpm of 115 F water to 
90 F when operating at 95 F ambient temperature and 
80 F wet-bulb temperature. Package unit shows prom- 
ise for increasing the cooling capacity of isolated plants. 
BapGer MANUFACTURING Co. 








“We saved $120,000 here by 
installing Reznor heaters instead of 
replacing a worn-out boiler” 


“When the old heating boiler at this plant gave out, we were told it 
would cost $150,000 to replace it. Then we discovered we could have 
a Reznor heating system for approximately one-fifth of that cost. It's 
a big building 165,000 square feet of space to be heated. It took 64 
Reznor heaters and over 20,000 feet of pipe to do the job, but we saved 
$120,000 on equipment and original installation. And we're saving a 
lot more on Operation and maintenance costs. For example, we saved 
$15,000 a year in salaries by eliminating the four men formerly needed 
to operate the boiler room. And the plant is more comfortably heated 


than it ever was before.” 
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400-Precast concrete stack data 

Engineering data on precast refractory stacks for all 
uses is given in this bulletin. Four categories give in- 
formation on specifications, installation instructions, per- 
formance data, and physical characteristics. Precast 
stacks can be used where flue gas temperatures do not 
exceed 1600 F. Precast stacks are made up in 3-foot 
sections and are installed by cementing one section to 
another with acid-proof, high-temperature cement. 
Aluminum outer jacket eliminates maintenance and 
painting. Eighty pages. VaAN-PackKer CorPORATION. 


401-Electric instrument manual 

Engineering data on instruments for testing and cali- 
brating current-actuated protective devices is contained 
in Catalog 3561. Application recommendations, illus- 
trations, and schematic diagrams are listed in this cat- 
alog. Includes recommendations for electric mainte- 
nance personnel on safe techniques for rapid inspec- 
tion of critical protective equipment. Includes full line 
of standard and special equipment. Sixty-eight pages. 
Mutti-Amp CorPORATION. 


402-Pressure water filters explained 

Design features, engineering details, and uses of pres- 
sure sand and gravel water filters are described in Bul- 
letin WC-107A. Lists controls, accessory equipment, and 
includes table of capacities, sizes, and space require- 
ments, Cutaway views are included for both horizontal 
and vertical filters with details of strainers, distributor 
system, and piping arrangements. Twelve pages. GRAVER 
Water CONDITIONING Co. 


403-Package liquid chiller data 

Data on the complete line of package liquid chillers 
are contained in Catalog 50-D. Includes general specifi- 
cations, installation dimensions, for all models, Also 
includes selection and performance tables. Gives an 
easy-to-understand example of how to select the prop- 
er liquid chiller for normal water cooling applications. 
Eight pages. Acme Inpvustrigs, INc. 


404-Combination variable pulley manual 

How variable pulleys operate and what function they 
perform is described in Catalog 60-A. Includes engi- 
neering section to facilitate selection. Lists formulas for 
calculating center-to-center distances and gives tables 
of possible speed variations. Includes installation dimen- 
tions and describes the procedure to select the most 
efficient combination pulley drive. Eighteen pages. 
LEWELLEN MANUFACTURING Co. 


405-Gas-fired heaters save space 

Advantages of gas-fired commercial and industrial 
heating units are fully described in Catalog GN-56. In- 
cludes data on suspended gas unit heaters, both fan 
and blower types, in capacities from 25,000 to 250,000 
Btu. Lists specifications, construction details, easy-to- 
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read dimension drawings, and selection tables. De- 
scribes how suspended heaters save valuable floor 
space for process operations. Twenty-four pages. Rez- 
NOR MANUFACTURING COMPANY. 


406-Fluorescent lamp ballast data 

Bulletin GEC-983H contains new data on the com- 
plete line of weatherproof fluorescent lamp ballasts. 
Also lists wiring diagrams and electrical specifications 
for ballasts. Cover ballasts for general line fluorescents, 
outdoor applications, rapid-start and circline lamps. In- 
cludes schematic wiring diagrams for proper installa- 
tion of ballasts in most common circuits. Twelve pages. 
GENERAL Evectric COMPANY. 


407-Power transmission manual 

Power transmission equipment including flexible 
couplings; variable-speed pulleys and transmissions; 
and universal joints and motor bases is described in this 
bulletin. Includes operating data, horsepower ratings, 
and equipment for widely varying conditions. Horse- 
power ratings include values from fractional to 3000. 
Variable-speed pulleys give speed ratios of up to 8:1, in 
ratings from %- to 15-horsepower at 750 rpm. Twelve 
pages. Lovesoy FLexrs_e Coup.ine Co. 


408-Cleaner air with precipitators 

How to clean air by electrostatic precipitation is de- 
scribed in detail in Bulletin B-1425. Includes illustra- 
tions and specifications describing installation, opera- 
tion, and maintenance of Precipitron units. Describes 
salient features that permit unit operation to be con- 
trolled from outside location. Eight pages. WestTinc- 
HOUSE ELEecTRIC CORPORATION. 


409-Read about welding electrodes 

Latest developments in welding electrodes are de- 
scribed in Bulletin SB-1351. Includes data on newest 
iron powder and other electrodes. Describes physical 
properties, chemical composition, and recommended 
welding procedures for each electrode. Includes oper- 
ator’s reference table. Illustrations show correct tech- 
niques and illustrate good welding results. Twenty- 
eight pages. THe Lincotn E.Lectric COMPANY. 


410-Metal panels give permanent buildings 

Need more space? Bulletin 12-C-1 contains informa- 
tion on standard corrugated, mansard, and V-beam 
steel sheet for all construction purposes. Easy-to-follow 
instructions show versatility of construction. Includes 
engineering data, load tables, radii of curvature, and 
properties for each type of steel sheet. Includes cut- 
away sections showing fastener details. Lists table giv- 
ing paint and coatings recommended for sheet roofing 
and siding. A recommended manual for all engineers 
concerned with building additions. Forty-four pages. 
H. H. Ropertson CoMPANy. 


411-Scale models save money 

Three-dimensional engineering models can _ save 
money in design of your new process and power plants. 
Model components can be assembled to help visualize 
the best possible arrangement for power and process 
equipment. Piping, conduits, ducts, and conveyors are 
located to show clearances and most efficient location. 
Scale models can be constructed to suit requirements 
in any price range. Eight pages. Atkins & Merritt INc. 


412-Store liquids in concrete tanks 

Prestressed concrete tanks for storing industrial 
liquids, wastes, and water are described in Bulletin 
T-12. Defines prestressed tanks, and lists advantages 
of minimum maintenance costs. Illustrates construction 
procedure and gives specifications and limitations for 
concrete tanks. Four pages. THE Pretoap Company, INc. 


413-Scotch-type boilers save steam 

Scotch-type boilers engineered for forced-draft oil, 
gas, or gas-oil burners are described in Catalog AP-294. 
Fire-tube boilers are constructed with unobstructed 
water wall as rear wall of combustion area. Catalog in- 
cludes component parts, ratings, capacities, recom- 
mended burner sizes, installation dimensions, and en- 
gineering data, Water wall insulating effect prevents es- 
cape of usable heat into boiler room. Eight pages. Pa- 
ciric Street Borer Division, NationaL-U.S. RapiaTor 
CORPORATION. 


414-Erect your own storage facilities 


Versatility, strength, and economy are features of 
slotted angle-iron construction. Lists accessories such 
as steel panels for shelving, stair treads, and casters for 
movable equipment. Shows installations with many il- 
lustrations of typical uses. Twelve pages. Dexion D1v1- 
sion, ACME STEEL COMPANY. 


415-Instrument tubing in bundles 


Copper, aluminum, and polyethylene instrument tub- 
ing available in single, or 37-tube bundles is described 
in Bulletin 456. Gives information on advantages, lim- 
itations, installation recommendations, and available 
stock sizes and colors for each product. Individual tubes 
come in standard copper tubing sizes. Connections are 
easily made with standards fittings. Four pages. Dexor- 
on Propucts Division, SamMuEL Moore & Company. 


416-Compact boilers increase efficiency 

Portable or permanent package boilers that give maxi- 
mum power in minimum space are described in this bul- 
letin. Boilers are available from 30 to 350 horsepower 
with steam capacities up to 12,075 lb/hr. Internal tube 
construction provides greater heat transfer surface and 
more even heat distribution and extraction. Equipment 
is fully automatic for gas-, oil-, or combination-fuel- 
firing. Lists capacity tables and dimensions for 11 
models in the line. Eight pages. Brown Fintuse Com- 
PANY. 


417-Idlers improve conveyor belt handling 


Design and application data on belt conveyors for 
bulk materials is contained in Bulletin 2-47. New design 
idlers consist of resilient neoprene or rubber discs 
molded to a flexible wire rope. Freely suspended idlers 
form a trough with each idler turning on its own axis. 
Idlers center the load, guide the belt, and provide a 
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cushioned ride to keep belt wear and spillage to a mini- 
mum. New idlers provide for up to 50-percent in- 


creased spacing. Twelve pages. Joy MANUFACTURING 
Company. 


418-Basics for precipitators 


Five basic engineering requirements for a successful 
precipitator installation are discussed in Bulletin 104. 
Discusses positive control of gas flow, high, uniform 
electrode emission, continuous cycle rapping, simple 
construction, and trouble-free, high-voltage equipment. 
Also discusses nine time-tested steps to a successful in- 


tallation. Twenty-four pages. BueLt ENGINEERING Com- 
PANY. 


419-Steam trap manual 


Real low-down on steam trap operation is contained 
in “Armstrong Steam Trap Book.” Includes many illus- 
trations of correct steam trap installations. Cutaway 
sections show steam trap operating principles. Lists 
steam traps for all sizes from % to 2 inch. Includes data 
on how to trap unit heaters, submerged steam coils and 
tubes, siphon drains, and low pressure heating systems. 
Includes illustrations of typical piping layouts in- 
corperating steam traps. Forty-six pages. ARMSTRONG 
MACHINE Works. 


420-Get up-to-date on painting 


Keep up-to-date on the latest procedures for main- 
tenance painting, as described in this bulletin. Describes 
spray gun equipment that can be used effectively with 
various materials. Includes guide to proper equipment 
selection for a specific painting job. Also lists complete 
line of accessories, including portable paint heater. 
De Vitsiss ComPANy. 


421-Considering diesel-electric? 


Bulletin 31922 describes the many different uses to 
which diesel-electric generating plants can be put. 
Cutaway drawings and illustrations show installations 
as auxiliary, emergency, and portable equipment. Lists 
advantages of compactness, ease of operation, main- 
tenance, reliability, and power output. Sixteen pages. 
CATERPILLAR TRACTOR Co. 


422-Get more from steam pumps 


Step-by-step illustrations, in Bulletin G-2280 P, give 
reader information on how to increase service life of 
all steam pumps. Offers 28 tips on proper installation 
and 54 tips on field-proven care techniques. Bulletin is 
specifically designed to aid operators and maintenance 
men in adding years of reliable service to steam pumps. 
Twenty-three pages. WorTHINGTON CORPORATION. 


423-Lowdown on blowdown 


New concept uses quick-change orifices to control 
boiler blowoff, as discussed in Bulletin 152. Text de- 
scribes installation and operating procedure for this 
unique, easily controlled system. Illustrations show typi- 
cal installation and show how quick-change orifices can 
be replaced in a minimum of time. Four pages. THe Un1- 
BLOW VALVE CoMPANY. 


424-How to solve vibration 


How to solve machinery mounting problems, elim- 
inate vibration, and control noise are discussed in Bul- 
letin K6A. Gives case histories showing how these prob- 
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You can just put this amazingly simple 
and compact Leslie Class GPK-A pres- 
sure reducing valve on the line and 
forget it for at least 3 years! 


— AR_LOADING 
PRESSURE 







ears 


CLASS GPK 
PRESSURE 
REDUCING VALVE 


YES, AND THAT’S A GUARANTEE backed by a reputation 
for quality established in more than half a century of 
design, development and manufacture of regulators 
and controllers. 

This amazing new, diaphragm operated, Leslie pres- 
sure reducing valve has only two moving parts: no 
seals; no stuffing boxes; no small, dirt-catching parts. 

A simple air loader eliminates the conventional 
bulky loading spring and provides accurate dia- 
phragm loading that gives pilot-type response. Yet, 
it is rugged and uncomplicated. The unit itself lends 
itself readily where remote adjustment is an advan- 
tage, too. And you pay no price premium for these 
advantages. You get Leslie quality for about the same 
initial cost as leading makes of ordinary regulators. 

Suitable for any steam service up to 250 psi, 450°F, 
the unit is available in 14” to 2” sizes. It is ideal for in- 
termittent service too, and is unaffected by dirty steam. 

Your Leslie engineer can give you all the data on 
this amazing valve. You'll find him listed in your 
classified directory under “Valves” or “Regulators”. 


Send for YOUR copy of Bulletin 561 today. 


REGULATORS anno CONTROLLERS 


LESLIE CO., 263 GRANT AVENUE, 


LYNDHURST, NEW JERSEY 
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Plants running full blast can ill-afford down time for 
equipment repairs and maintenance. Dust collection around 
the clock without interruption is commonplace with Norblo 
Automatic Bag Type Arresters. 


Complete time-cycles for progressive automatic bag shak- 
ing are controlled by highly efficient electric timers. Only 
one compartment is cut out at a time, and that for just a 
few seconds, with no drop in efficiency for the installation 
as a whole. Norblo’s compartment construction is the time- 
saving solution to inspection, maintenance and repair in 
busy plants... For “good housekeeping” or for salvage, 
Norblo Automatic installations have many design advan- 
tages wherever continuous high recovery of industrial dusts 
and fumes is important. 


It pays you to write at once for latest information on 
Norblo Automatic Bag Type Dust Arrester that assures 
constant high efficiency dust handling. 


THE NORTHERN BLOWER COMPANY 


6422 }arberton Ave., Cleveland 2, Ohio Olympic 1-1300 


© | FOR ALL INDUSTRIES 
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lems are solved using steel springs, cork, and rubber 
isolation media. Includes selection chart giving cost and 
capacity of vibration and noise control mountings. THE 
Korrunp Company, INc. 


425-Considering a new steam generator? 


Compact, fully automatic, vertical steam generator 
with guaranteed ratings is described in Bulletin 586. De- 
scribes water-tube boiler arrangement without drums 
and headers. No internal water reservoir is needed. 
Available for either gas or oil firing. Vertical steam gen- 
erator is ideally suited for portable mounting. Chart lists 
models from 18 to 160 hp. Twelve pages. Vapor HEATING 
CorPORATION. 


426-How to select the right wire rope 


“Wire Rope Recommendations for Industrial Serv- 
ices” contains information on more than 120 different 
types of wire ropes for all industrial applications. Bul- 
letin DH-128D discusses how to select the proper wire 
rope and covers such points as rope diameter, construc- 
tion, preforming, lay, grade, and core. Includes charts 
covering weights and breaking strengths for wire rope 
and fittings. Twenty-four pages. AMERICAN CHAIN & 
CaBLeE Co. 





FREE COPIES 
For free copies of these handbooks, bulletins, 
and catalogs just circle the key numbers on 
the READ-N-CIRCLE card on pages 47 or 48. 





427-Improve heat transfer 


Engineers involved with design, maintenance, and re- 
pair of condensers and heat exchangers will benefit from 
information and data contained in Bulletin TB-412. This 
technical folder emphasizes the quality, dependability, 
and economy of electric-resistance-welded carbon steel 
tubing in all heat transfer applications. Includes a chart 
that outlines the hydrostatic test pressures required for 
various sizes of tubes under ASTM A-214. Six pages. 
Tusputar Propucts Division or Bascock & WILcox 
ComPANny. 


428-Do you want the right roller chain? 


Complete line of precision roller chain and sprockets 
is described thoroughly in Link-Belt Book 2457. It in- 
cludes sections on stock drives, drive chain, conveyor 
chain, sprocket wheels, casings, chain tighteners, in- 
stallation, maintenance, and lubrication. Well illustrated 
book gives all the information necessary to choose the 
right roller chain for any application. 148 pages. Link- 
Bett Company. 


429-Power transmission encyclopedia 


Here is a valuable reference book for all engineers in- 
terested in mechanical power transmission machinery. 
Completely covers base plates, bearings, chains, clutches, 
collars, couplings, keyseats, pulleys, shaftings, speed re- 
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ROOF COOLING 


Best Way to Reduce 
Air Conditioning Costs 


Everyone knows how the sun, beating down 
on the roof of a building, descends into the 
interior. Even with insulation, this imposes a 
big load on air conditioning. 

Roof cooling is the answer. It can be used on 
any roof to keep the building cooler and save 
air conditioning costs. Best equipment for the 
job is Ruppright’s Rotary Roof Cooler. Easily 


installed, it produces a thin film of water on 
the slow!ly-rotating 
RUPPRIGHT'S 


the roof. This film evaporates but is con- 
cooler making the roof 
ROTARY ROOF COOLER 


tinuously renewed by 
cooler than the air. Ea 
P.O. Box 6795 ip, Los Angeles 22, Calif. 
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Send for Catalog 
Phone Livingston 6-1400 
ERNST WATER COLUMN & GAGE CO. 


LIVINGSTON, N. J. 
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ducers, sprockets, takeups, and bushings. A special sec- 
tion is devoted to belts, drive tables, sheaves, and vari- 
able speed tables. Worth keeping on your book shelf. 
328 pages. Dopce MANUFACTURING CoMPANY. 


430-Better lighting from fluorescents 


Advantages of a new prismatic-fluted glass for flu- 
orescent fixture lighting panels is described in Bulletin 
L-110-C. Crysta-lite is recommended for large area 
general lighting applications. Bulletin gives complete 
photometric data for two-lamp 12-inch troffers, three- 
lamp 12-inch troffers, and four-lamp 24-inch troffers 
Includes brightness and distribution data, testing con- 
ditions, and coefficients of utilization. An illumination 
level calculating sheet is also included. Six pages. Corn- 
tvc Guiass Works. 


431-Fire alarm specifications simplified 


Useful guide for preparation of fire alarm specifica- 
tions has now been published in the form of a ten-page 
bulletin. Bulletin is concerned primarily with systems 
that warn all occupants of the building being protected, 
such as would be installed in factories, schools, hos- 
pitals, and hotels. National Fire Protection Association 
Code No. 72 Proprietary Auxiliary Remote Station and 
Local Protective Signaling Systems is discussed in de- 
tail as to its application to these installations. Sections 
of these standards are quoted verbatim and then explain- 
ed in detail for handy reference. Ten pages. Epwarps 
Company, INc. 


432-Small horizontal steam turbines 


Line of small horizontal steam turbines that are suit- 
able for driving boiler feed pumps, stokers, forced and 
induced draft fans, condenser pumps, generators, and 
similar units that require continuity of service are de- 
scribed in Bulletin 100-1-A. Type BT turbines have all 
the advantages of the larger horizontal steam turbines 
offered by this company. Four pages. THe Warton Ma- 
CHINE COMPANY. 


433-Motor compressor catalog 


A comprehensive presentation of the line of % through 
3 hp semi-automatic condensing units and high-torque 
motor compressors is available in Bulletin G-141. Bul- 
letin is designed to give the reader quick and accurate 
access to eight separate sections, including water-cooled 
combination air- water-cooled, capilliary tube and truck 
units. Also contains a brief summary of the building- 
block compressor rack, which permits the convenient 
mounting of any number of Brunner-Metric condensing 
units. Twenty-four pages. BRUNNER MANUFACTURING 
ComPANY. 


434-Looking for a new crane? 


Complete line of underhung overhead cranes with a 
broad range of applications is illustrated and described 
in Bulletin U-200-1. Types of cranes featured include 
push-type flexible bridge and standard, hand geared, and 
various modifications of motor-driven types. Two pages 
are devoted to various types of hangers for monorails 
and underhung crane runways. Complete truck and trol- 
ley data is also provided with several pages of electric 
information covering collectors, conductors, controls, 
motors, reducers and bridge drive. Cutcaco TraMraIL 
CORPORATION. 
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It’s actually easy to save money —when you buy 
Series E Savings Bonds through the automati 
Payroll Savings Plan where you work! You just 
sign an application at your pay office; after that 
your saving is done for you The Bonds you re 
ceive will pay you interest at the rate of 3% pet 
year, compounded semiannually, when held to 
maturity. And after maturity they go on earning 
10 years more. Join the Plan today. Or invest in 
Bonds regularly where you bank. 
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The man who named 
Tombstone, Arizona 





Tu SURPRISED government scout from 
Camp Huachuca reined his horse to a stop 
at the sight of Ed Schieffelin. And when 
Schieffelin admitted he was actually living 
and prospecting in Apache country, the 
scout warned him, “All you'll ever find'll be 


your tombstone.” 


But Schieffelin didn’t scare easy. When 
he struck a silver lode in the desolate, dan 
gerous hills of Arizona Territory, he called 
his first mine “Tombstone And, unknow 
ingly, he gave a name to a borning, brawling 
community soon to be notorious as one ol 


frontier America s tough towns 


The Tombstone mine itself never amount- 
ed to anything. But Schieffelin just kept on 
prospecting and within a few years, he 
turned out to be a millionaire. The hills he 
had risked his life in were practically made 
of silver 

Today's Ed Schieffelins are hunting ura- 
nium ore with Geiger counters. but their 
spirit is the same. And it is only part of the 
spirit of 165 million Americans who stand 
behind U.S. Series E Savings Bonds—who, 
by being the people they are, make these 
Bonds one of the finest investments in the 
entire world 

And, for an American, the very finest in- 
vestinent. Why not nelp your country and, 
very importantly, yourself, by buying Bonds 


regularly? And hold on to them! 


Safe as America — U.S. Savings Bonds 


The U.S. Government does not pay for this advertisement. It 
Advertising Council and the Magas 












A PRACTICAL data book for engineers, 
operators, maintenance men... 


BASIC 
LUBRICATION 
PRACTICE 


by ALLEN F. BREWER 


Consulting Lubrication Engineer 


Here in a single handy volume is all the 
rmation you need to choose and use 
\ost effective lubricant for industrial 


id power plant machinery. Numerous “— 
ts and tabular data make possible 
k comparisons of lubricants for spe 
machinery under various operating 1955 
litions 288 pages 
$6.7 
features include 


Complete coverage of lubricants for bearings, gears, chains, 
wire rope, flexible couplings, cams, steam turbines and cylin- 
ders, internal combustion engines, power plant auxiliaries, 
electric motors, and many other types of machinery. 

Dual viscosity figures (Centistokes and Saybolt) are used 
throughout the book in the many lubrication charts and tables. 


ication and maintenance engineers, executives, purchasing agents 
nachine operators will find this information of tremendous value 
ping production output up and maintenance costs down 


Order directly from 


INDUSTRY POWER 
Commercial Bank Building e St. Joseph, Michigan 
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AIR CLEANING EQUIPMENT 
500-Series on dust and fume collectors 


Exhaust fans for dust collecting and air handling are 
described in Catalog 1002-6. Includes complete perform- 
ance tables and test curves. Plans and elevations of 
typical installations are shown. Separate additional bul- 
letins contain descriptions, dimensions, capacities of 
Norblo bag type, hydraulic type, and centrifugal dust 
collectors. THe NortHern BLower Co. 


501-Dust collection manual 

“The Collection and Recovery of Industrial Dusts,” 
Manual 101, discusses various types of dust and tech- 
niques used in analysis, lists the factors which influence 
choice of equipment, and explains operation. Thirty-two 
pages. Bue.tt ENGINEERING Co., INc. 


502-Dust collector manual 

Dust collectors, including cyclone, wet or dry dynamic, 
and cloth screen arrester types are the subject of a 32- 
page bulletin. Uses of air conditioning, ventilating, con- 
veying, drying, and cooling units are presented. Kirk 
& Bium Mpc. Co. 
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BOILER BLOWDOWN 


*& Prevents Priming 





* Prevents Foaming 
* Prevents Sludge and Scale 
WITH SIMPLE CHEMICAL TREATMENT 


CONTINUOUS BLOWDOWN WITHOUT HEAT LOSS! 


You can be assured of absolute automatic control 


Our field engineers 
will call at your 


of boiler water concentration with the Henszey 
Boiler Blowdown. Automatic control is assured 
without heat loss regardless of boiler load. 

This compact, self-contained unit can be easily and 
quickly installed by your own men. 


For turther information write . . 
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HENSZEY COMPANY 
Dept. A, Watertown, Wisconsin 
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SUBJECT INDEX 


Air cleaning equipment rae 


Boilers and boiler accessories .. .42 


Communications systems ake 
Compressed air supply .........43 
Corrosion control ........ 43 
Electric distribution 43 
Fuels and firing equipment 43 
Heat exchangers .44 
Instruments and controls ..44 
Maintenance items ar ..44 
Materials handling (bulk) 44 
Piping, tubing, and hose ..44 
Pumping equipment 44 
Refractories and insulation . 44 
Traps, strainers, and 
plant on your request. gubiestene yo 
138 WA Valves and regulators ..... ..45 


Water supply and treatment ... .45 














BOILERS AND BOILER ACCESSORIES 
503-Can your boiler burn refuse? 


Boilers specifically engineered and installed to utilize 
refuse (such as wood chips and coffee grounds) as fuel 
are described in Bulletin 55-1. Includes engineering 
drawings of boilers in capacities up to 5000 lb/hr of 
steam. Lists complete line of accessories such as econo- 
mizers, air heaters, and superheaters. Fourteen pages. 
Tue Wickes Boiter Co. 


504-Heating with hot water? 

Bulletin 923 contains an easy-to-understand discus- 
sion of the problems relevant to industrial hot-water 
heating. Schematic diagrams of typical closed and open 
storage-type hot-water systems are included. Presented 
in question-and-answer form, it discusses questions on 
all phases of hot-water heating. Fourteen pages. Frep 
H. ScHaus ENGINEERING Co. 


505-Boiler setting and baffle data 

More than 30 boiler-setting plans are shown, with an 
analysis of how each arrangement of tubes is baffled to 
meet the specific boiler design, in 20-page Bulletin BW- 
54. THe ENGINEER Co. 


506-Answers to hot water problems 

Answers to your hot water problems are given in 
Booklet “Methods and Means.” Operation and advan- 
tages of the instantaneous water heater as compared to 
the indirect method heater are thoroughly discussed 
and illustrated. Pick MANUFACTURING Co. 


507-Complete boiler data 


Complete data and specifications on each of the models 
and sizes in the “S” series line of boilers are given in 
eight-page Booklet WT-8. Units discussed range in ca- 
pacity from 10,800 to 50,000 lb/hr. Other power equip- 
ment made by this company is discussed briefly. Wm. 
Bros. Borter & Mrc. Co. 


508-Vertical unit boiler advantages 


More than 25 years of development, manufacturing, 
and application experience are reflected in the design of 
the Type VU-10 vertical-unit boiler described in 16- 
page Bulletin VU 10-8. Advantages and design features 
are discussed. ComBUSTION ENGINEERING, INC. 


509-Blowoff heat is free heat 


Recover practically all of the heat of the blowoff water 
in a continuous blowoff system. Bulletin 5700 uses di- 
agrams and text to explain how this steam may be used 
to heat feedwater in an open or deaerating heater and 
how it may be condensed in a closed heater or flash 
condenser to heat feedwater at a point beyond the 
deaerating heater. CocHrane Corp. 


510-Package boiler improvements 


Seven-page Bulletin AXY-1 gives full operating de- 
tails and describes changes that have been made in the 
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Amesteam generator, which is factory assembled, for 
15 through 200 psi pressures. Ames IRon Works, INC. 


COMMUNICATIONS SYSTEMS 


511-How to select industrial signals 

Three major factors in signal selection are discussed 
in this bulletin: purpose of signal; areas to be covered; 
and noise levels to be overcome. Discusses general alarm, 
start and dismissal, coding or paging, and danger signals, 
for outdoor and indoor areas. Illustrations show recom- 
mendations for a typical plant. Condensed chart shows 
range for each signal type. Eight pages. Feperat SIGN 
& SicNAL CorPoRATION. 


COMPRESSED AIR SUPPLY 


512-Air compressor reference data 

Engineering data and dimensional installation draw- 
ings are contained in Bulletin L-640-BI1C to aid in select- 
ing the proper air compressor for your plant air-supply 
needs. Complete compressor installation diagram is in- 
cluded along with various cutaway views of major com- 
ponents and accessories. An excellent reference bulletin 
for any future air compressor installations. Twenty-four 
pages. WORTHINGTON CORPORATION. 


513-Air compressor selection guide 

Bulletin 36 is a comprehensive text for selecting the 
proper air compressor for your job. Includes a detailed 
engineering section and tables of computations to insure 
correct installation. Also contains descriptions, specifica- 
tions, dimensional engineering drawings, and repre- 
sentative photographs of the complete line of single- 
and two-stage compressors. Other sections include in- 
formation on continuous operating compressors, acces- 
scries, and controls. Forty-four pages. BRUNNER MAN- 
UFACTURING COMPANY. 


CORROSION CONTROL 
514-Handy protective coating chart 


Tables of properties, application techniques, and in- 
dustrial uses are offered in Catalog 2-55-3M. Twelve 
pages. AMERCOAT CORPORATION. 


515-Control corrosion cathodically 

How galvanic corrosion effects metal in contact with 
earth or water and principles used to halt existent cor- 
rosive action are described in Bulletin 4078-HC. Savings 
in protecting both new and existing installations are 
discussed. Explains how cathodic protection increases 
equipment life and eliminates downtime on waterworks, 
deep well pumps, and storage tank installations. Worth- 
while addition to the technical library of any engineer. 
Twelve pages. THe Harco CorPorRATION. 


ELECTRIC DISTRIBUTION 
517-Cable gape for every job 


Raceways for cable and conduit for all installation 
problems are discussed in this bulletin. Globetray can 
be cut to any length and quickly installed. Complete 
set of standard fittings is available to permit change of 
direction or elevation. Horizontal elbows, inside and 
outside vertical elbows, tees, crosses, covers, and special 
fastening devices save installation time and labor. Load 
data is given for typical installations. Eight pages. THe 
Giose ComPANY. 
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518-Lowdown on dry transformers 

The applications, sizes, types, and construction of air- 
cooled dry-type transformers is described in Bulletin 
155. Specifications are included. Special custom-built 
transformers and reactors are discussed. Eight pages 
Sorcet Exvectric Company. 


519-Heat-resistant cable manual 

Data on heat-resistant cables including test results fo: 
Keystone butyl rubber insulation are included in Bul- 
letin H-463. Includes performance data under conditions 
of high heat and extreme moisture. Tables, formulas, 
graphs and engineering data are included covering all 
phases of selecting and applying electric conductor 
cable. Forty-eight pages. “Keystone” Hazarp Drvtsion, 
THe OKoONITE COMPANY 


520-How to choose circuit breakers 

Essential information on selection and application of 
molded case and large air circuit breakers is presented 
in this Speedfax catalog. Application sections use charts 
and tables to explain selection of circuit breakers for 
motor circuits, bus duct, conductors, and transforme: 
secondary applications. Includes latest prices, dimen- 
sions, and ordering instructions—arranged and indexed 
to reduce reference time and eliminate errors. Sixty 
pages. I-T-E Circuit Breaker ComMPANY 


521-Transformer buying guide 

Bulletin GEC-1028 contains all vital facts and figures 
on the company’s instrument transformer line. In- 
cludes latest additions to the ever-expanding group of 
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butyl-molded current transformers. Contains a wealth 
of engineering data. Eighty pages. Generat Evectri 
COMPANY 


522-Power connectors technical data 

Bulletin 38-E contains pertinent technical information 
on the use of power connectors. Includes 20 separate 
resistance and current carrying capacity tables for many 
materials and connector configurations. Formulas show 
forces due to short-circuits. Thirty-six pages. De.ta- 
Star Evectric Division, H. K. Porter Company, In« 


FUELS AND FIRING EQUIPMENT 
524-Read about fuel oil additives 


How to get complete protection from fuel tanks to 
burner tips is described in Bulletin 5012-A. Additives 
eliminate desludging operations, keeps screens and 
burners clean, improve atomization and combustion 
eliminate smoke and soot, and reduce rusting, pitting 
and leaks. Includes recommended amounts of additive 
per 1000 gallons of fuel oil. Four pages. Drarsorn 
CHEMICAL COMPANY 


525-Stokers are more flexible 

Stokers for bituminous coal and anthracite are ex- 
plained in detail with many illustrations in Bulletin 553 
Complete specifications and ratings are included. Photo- 
graphs and drawings of side ash dumps are also given 
Twelve pages. CANTON STOKER CORPORATION 
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526-Modern ways of burning coal 

“Burning Bituminous Coal the Modern Way,” contains 
24 pages of case histories from industries of all sizes and 
types. Engineering survey results-for equipment include 
annual fuel consumption and operating costs. Brrumt- 
vous Coa. INSTITUTE. 


527-New combustion sampling 

Full story of a newly developed sampling system for 
ontinuous trouble-free sampling and oxygen measure- 
ment of combustion processes is told in Bulletin 703. 
Equipment described is designed for steam generating 
plants, rotary kilns and driers, open hearth furnaces, 
ind tanks. Arnotp O. Beckman Co., INC. 


HEAT EXCHANGERS 


528-Heat exchanger operation 

Air-flow diagram in two-page Data Sheet 124 graphic- 
illy shows operation of the Aero Heat Exchanger for 
vater, oil, or compressed air cooling. How the unit saves 
cooling water, piping, pumping, and equipment costs is 
explained. Nracara Biower Co. 


INSTRUMENTS AND CONTROLS 
529-Industrial control with Cypak 


The “whys” and “wherefores” of static control sys- 
tems are discussed in Booklet B-6584. Photographs, 
line drawings, and circuit diagrams discuss systems 
from four points of view: need for static control, what 
they are, how they operate, and where they can be used. 
Discusses how Cypak works, how it is applied, and 
special results that can be obtained from this system of 
static control. Six pages. WestincHouse Exectric Cor- 
PORATION. 


530-Temperature conversion chart 

Handy two-color chart converts degrees Fahrenheit 
to degrees to Centigrade over the range from —400 to 
|.4000 degrees. It also shows temperature ranges of dif- 
ferent sensing elements.- Thermocouples, resistance 
bulbs, and radiation heads are shown, with recommen- 
dations for installation and maximum limits for both 
ontinuous and intermittent service. A valuable refer- 
ence chart for all power services engineers. THERMO 
Exvecrric Co., Inc. 


531-How to select thermocouples 

Comprehensive discussion of theory and uses of 
thermocouples is contained in Bulletins 1601, 2, 3, and 4. 
lhermocouple circuits and metals, immersion length, pro- 
tecting tube, junctions, extension leads, and terminal 
connectors are discussed in detail. Recommended op- 
erating temperatures and resistance tables are included 

r most commonly used thermocouples. Shows installa- 
tion data for measurement of liquid, gas, and surface 
temperatures. Fourteen pages. Revere CORPORATION OF 
\MERICA, 
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532-Pneumatic systems handbook 

Complete discussion of all phases of pneumatic control 
is contained in Bulletin 1120. Separate sections are de- 
voted to transmission of pneumatic signals, cascade and 
ratio control, time replay, interconnected control systems, 
and tuning controllers to your needs. Charts, sectional 
diagrams, and typical installations are also included. 
Forty-six pages. MINNEAPOLIS-HONEYWELL REGULATOR 
Co., Brown INSTRUMENT DrvIsIon. 


533-Switches insure safe operation 

Bulletin 856 contains information on full line of 
mercury switches and controls. Lists mercury switch 
controls for temperature, pressure, oil burner con- 
trols, stoker, liquid-level, and boiler feedwater pumps. 
Gives advantages of mercury switches, such as visible 
contact, elimination of contact wear, and seal from 
hazardous atmospheres, dirt, and corrosion. Fifty-two 
pages. THE Mercom CorpPorRATION. 





FREE COPIES 
For free conies of these handbooks, bulletins, 
and catalogs just circle the kev numbers on 
the READ-N-CIRCLE card on pages 47 or 48. 





MAINTENANCE ITEMS 


537-Repair methods handbook 

Text and illustration in this 48-page handbook present 
repair methods for leaks in pipes, boilers, radiators, con- 
crete, cinderblocks, and sheet and plate metal. Directory 
describes 12 typical repair cements and jobs they will do. 
SmootH-On Mpc. Co. 


MATERIALS HANDLING (BULK) 
540-Control coal dust with ease 


How to control coal dust in your coal handling opera- 
tions is described in Bulletin 551-D. Discusses use of 
local exhaust ventilation and cloth-tube-type dust col- 
lector. Lists applications such as conveying, crushing, 
weighing, and batching of coal for use in power plant 
furnaces and boilers. Lists case histories and gives dia- 
grams of well-designed materials handling systems. 
Four pages. WHEELABRATOR CORPORATION. 


541-Story of tile storage bins 

“Vitrified Glazed Tile Industrial Storage Bins,” four- 
page Bulletin 1153-B, tells you how this type of bin can 
keep materials clean, dry, and ready for use. Drawings 
show how the tiles are constructed and the simplicity 
of erecting silos made of these tiles. KALAMAzoo TANK 
AND Sito Co. 


542-Pneumatic system principles 

“Pneumatic Ash & Dust Handling Systems,” seven- 
page Catalog 652, outlines general principles of pneumatic 
materials handling and explains how this company’s 
products meet requirements for each application. ALLEN- 
SHERMAN-HorF Co. 


PIPING, TUBING, AND HOSE 
543-Saddle clamps repair pipe leaks 


Temporary or permanent repair clamps together with 
gaskets recommended for use with each clamp are dis- 
cussed in Bulletin 54. Also describes line of special 
clamps, including method of application, for welding re- 
pairs, service outlets, and vented patches. Featuring a 
clamp for every leak, booklet is valuable reference in 
solving your maintenance problems. Thirty pages. M. B. 
SKINNER Co. 


544-Stainless steel piping data 

Engineers and designers concerned with stainless pip- 
ing problems will find valuable data in six-page Bulle- 
tin TB-356. It outlines methods of bending and joining 
stainless pipe and discusses the problems of light wall 
versus heavy wall pipe with tables of dimensions and 
weights of various stainless pipe size schedules. THe BAB- 
cock & Wiicox Co. 


PUMPING EQUIPMENT 
546-Water pump selection table 


Condensed selection table is a valuable guide to horse- 
power and head-capacity ratings of vertical pumps for 
industrial primary water supply. Described in Bulletin 
100. Sectional illustrations with enlarged views of special 
features describe pumps clearly. Distribution systems 
are covered. Eight pages. Layne & BowLer Pump Com- 
PANY. 


547-How to figure pump heads 

How to determine total head against which pump must 
operate is only one of the valuable sections in 12-page 
Bulletin 353-1000 on the Bilton pump, a general purpose 
pump suitable for medium and low head service. Byron 
JACKSON Drvist1on, BorG-WARNER CORPORATION. 


550-How to use package feeders 

Proportioning pumps and package chemical feeding 
units are described in this four-page folder. With liquid 
ends available for about 85 percent of all chemical pump- 
ing requirements, the pump is designed for use where a 
controlled capacity of fluid is necessary. How feeding 
unit can be connected to piping of your plant and to 


electrical control equipment is explained. Brrp- ARCHER 
Co. 


551-Sewage and sump pump selection 

Comprehensive, eight-page Bulletin 325-A32 is for 
engineers, architects, and contractors who specify sewage 
and sump pumps. It describes in detail three types of 
pumps: The NKS Vertical Wet Pit Single or Duplex; 
the NKV Vertical Dry Pit; and the NKH Horizontal. 
AMERICAN-MarsH Pumps, INc. 


REFRACTORIES AND INSULATION 
552-Save with engineered insulation 


Complete engineering data on installations to control 
temperatures from —400 F to +3000 F are contained in 
Bulletin IN-171A. Includes data card giving complete 
insulation line with recommended temperatures for 
handy reference. Gives typical installations showing 
construction methods with results obtained. Lists recom- 
mendations for refrigeration sheets, air conditioning 
ducts, pipe insulation, cement, and fills. Twenty pages. 
JOHNS- MANVILLE. 
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553-Refractory construction 


The different types of construction considered stand- 
ard for industrial refractory are described in Bulletin 39. 
Profusely illustrated. Twenty pages. BiceELow-Lirtak 
Corp. 


TRAPS, STRAINERS, AND SEPARATORS 
554-Get “bone dry" compressed air 


Bulletin describes how ball-float trap eliminates all 
water and oil from compressed air system. Equipment is 
entirely mechanical and automatic. Requires no main- 
tenance—has minimum working moving parts. Contains 
information on line of aftercooler separator filters. Jas 
A. Murpnry & Co., Inc. 


VALVES AND REGULATORS 


556-Control valve reference book 

Three basic types of single-seated diaphragm control 
valves are discussed in 15-page Bulletin 5304. Cutaway 
views and charts with complete specification data make 
this a good reference book. Lestre Co. 


557-Valve and regulator data 

Specifications and operational data for steam, gas, air, 
oil, and water regulating equipment are presented in 
60-page Catalog 54. Illustrations and descriptions are 
included for pressure, temperature, and combination reg- 
ulators, diaphragm, float, motor, solenoid, pop, and relief 
valves. O. C. Kecktey Co. 


558-Why not a solenoid valve? 

If you use direct operated solenoid valves for auto- 
matic or remote flow control of liquids and steam up to 
400 F, or of high viscosity liquids you will want to read 
1l-page Bulletin V-2. Normally closed, normally open, 
explosion-proof normally closed, and three way valves 
are shown. THE JOHNSON Corp. 


559-Simple valve cross-index 

Valve users can easily obtain data on valves for a wide 
variety of applications by using the simplified cross in- 
dex in 27-page Catalog 105. The most widely used cast 
and forged steel Edward globe and angle stop, nonreturn, 
check, gate, hydraulic, relief, mudline, blowoff, instru- 
ment valves, and strainers are included. Epwarp VALVEs, 
Inc 


WATER SUPPLY AND TREATMENT 


560-Water treatment explained 

“Water Conditioning—One Source for Every Need,” 
19-page Bulletin 611B, presents the wide range of prod- 
ucts available from this company and explains how each 
type solves particular problems. Exvcrn Rertinire Dvv., 
E.crn Sorrener Corp. 


561-Simplify water treatment 

Information to accurately select water treating equip- 
ment for any plant, industry, or other institution is con- 
tained in this bulletin. Three basic exchange materials 
are described. Includes water and brine distribution 
mechanism and exchange material depth. Sketches show 
direction of water and brine flow during service, brine- 
rise, and regeneration cycle. Contains specifications in- 
cluding flow rates, exchange capacities, amount of salt, 
and shipping weight. Eight pages. Ittrnors WATER 
TREATMENT COMPANY. 
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NO STUCK RINGS! @ 


Stop the formation of varnish, sludge and carbon in your Diesels and keep er, 
it stopped with Sinclair RUBILENE®, the high viscosity index oils proved a, a 
by over 35 years in industrial Diesel applications. RUBILENE earns its 


reputation by its performance under continuous operation and heavier alt 
loads. It fights deposits and gives better protection to cylinders, pistons, 
rings and other vital moving parts. Your Diesel stays on the job longer... 
service time is cut "way "way down! 


Let RUBILENE help solve your lubrication problems. Regardless of the 
make or age of your Diesel, where a high vi oil is needed, there’s a member 
of Sinclair’s RUBILENE Or RUBILENE HD family that meets your requirements 
exactly. Call your local Sinclair Representative for further information 

or write for free literature to Sinclair Refining Company, Technical Service 
Division, 600 Fifth Ave., New York 20, N. Y. There's no obligation. 
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-». and built for years of extra service 


SUPERIOR STEAM cenenaror 
are the only pack 


aged units with an integrated and built-in induced 
draft system (as shown at the left). 







Superior’s induced draft maintains a negative 
pressure in all 4 passes of the boiler as well as in 
the combustion chamber eliminating the need of 
spring-loaded pressure relief doors commonly used 
on forced-draft types, and eliminating the forcing of 
dirt, soot or combustion gases into the boiler room. 


syPERIOR. 


The multiple fans operating at lower tip speeds 
also eliminate much of the noise and the high speed 
“whine” found where high speed turbines are used. 


A very important advantage of Superior’s induced 
draft system is in the evenness of its draw across 
all of the tubes in the fourth pass. This even dis- 
tribution of the hot gases eliminates the danger of 
overworked or burnt out tubes and adds years to 
the life of the boiler. 

Superior Steam Generators are built in 18 sizes 
from 20 to 600 b.h.p. for pressures to 250 p.s.i. burn- 
ing oil or gas or both. 


Write today for Catalog 802 F. 


the most rugged and dependable 


packaged fire tube boiler made... 


for performance you can BA NK on 


Cine LS LRM L/LO LK 


STEAM GENERATORS 
SUPERIOR COMBUSTION INDUSTRIES INC. 


TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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names make news 


- personalities from industry power 





American Society of Mechanical Engineering 
has elevated three men to rank of Fellow. Those hon- 
ored were: George A. Hawkins, dean of engineering, 
Purdue University; Milton J. Thompson, professor 
of aeronautical engineering and associate director, De- 
fense Research Laboratory, University of Texas; Ford 
Lee Wilkinson, Jr., president, Rose Polytechnic In- 
stituie. 





Holtsman 


Evans 


Wagner Electric Corporation elects officers: J. H. 
Devor, president; G. W. Brown, and H. N. Felton, 
vice presidents; J. C. Evans, controller; E. G. Holtz- 
man, secretary-treasurer; and J. P. Harbacek, assist- 
ant secretary and assistant treasurer. 


American Institute of Electrical Engineers elects 
new officers: Mervin S. Coover, associate dean of en- 
gineering and professor of electrical engineering at 
lowa State College becomes 1956-57 president. New 
vice presidents are: Donald E. Garr, general engineer- 
ing laboratory, General Electric Company; Leland 
F. Stone, apparatus sales office, General Electric 
Company; J. H. Foote, president, Commonwealth 
Associates, Inc.; Norman F. Rode, professor of elec- 
trical engineering, Texas Agricultural and Mechani- 
cal College; Mansfield M. Ewell, engineering & serv- 
ice department, Westinghouse Electric Corp.; Henry 
H. Kerr, vice president in charge of operation, Toledo 
Edison Company. New directors are: William R. 
Brownlee, Southern Services, Inc.; Alva A. John- 
son, switchgear division, Westinghouse Electric 
Corp. and L. M. Robertson, chief electrical engineer, 
Public Service Company of Colorado. Walter J. 
Barrett, New Jersey Bell Telephone Company, be- 
comes treasurer. 


Western Precipitation Corporation appoints L. J. 
Dusenbury head of Proposal and Contract Depart- 
ment. Dusenbury joined Western Precipitation in 1952 
after serving as consultant in the power plant field. 
Dusenbury’s duties will consist of all estimating, pricing, 
proposals, and contract administration for sales of Cot- 
trell precipitators. 
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For new products information, 
handbooks, bulletins, and details 


about advertised products ... . 








the key numbers, on the adjoining cards, 
corresponding to the advertisments, 
new products, and literature items 


that interest you. Then 


* Fill in your name, title, address. 


* Drop the READ-N-CIRCLE card in 


the mail. (No postage is necessary.) 


* INDUSTRY POWER’s Reader 
Service Department will immediately 
forward your requests to the 
manufacturers. They will send you, 


directly, the information you request. 


Use this READ-N-CIRCLE Card for FREE information 
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handy guide 





AIR CLEANING EQUIPMENT 


Completely automatic dust collection 
Read page 40 and circle number 100 
THe NortHERN BLower Company. Get dust 
collection around the clock without interrup- 
tion by using Norblo automatic bag-type 
arresters. 


Clean up coal handling 

Read page 8 and circle number 101 
JoHNSON Marcu. An engineered liquid dust- 
control system will eliminate troublesome 
coal dust in all stages of your coal handling. 


AIR CONDITIONING, HEATING, VENTILATING 


Save with gas unit heaters 

Read page 37 and circle number 102 
REZNOR MANUFACTURING CoMPANY. Mail cou- 
pon for more information on how you can 
save by using gas unit heaters if your boiler 
is becoming inefficient. 


Don't be let down for fresh air 

Read page 2 and circle number 103 
Coppus ENGINEERING Corp. Maintenance men 
work faster, do better work, and work longer 
without fatigue when they are fed better air. 


Reduce air-conditioning costs 

Read page 40 and circle number 104 
RuppricHt Rotary Roor Coo.er. Here’s an 
economical way to cool your building and re- 
duce air conditioning costs. Easily installed— 
can be used on any roof. 


BOILERS AND BOILER ACCESSORIES 


Continuous blowdown without heat loss 
Read page 42 and circle number 105 
HenszeEy Company. Write for more informa- 
tion on how you can insure automatic control 
of boiler water concentration. 


Repeat business is the proof 
Read pages 6, 7 and circle number 106 
Bascock & Wiicox Borer Division. Take a 
tip from the old customers who always specify 
B & W Integral-Furnace Boilers. 


Can you afford to wait for steam? 
Read page 55 and circle number 107 
Ames Iron Works, Inc. Mail coupon for in- 
formation on how you can be sure of having 
steam in large quantities when you need it. 


Built-in induced draft 

Read page 46 and circle number 108 
| Superior ComsBustTIon Inpustries Inc. These 
: are the only package boilers to give you bene- 
| fits of an integrated induced draft system. 


POLY 1956 


. » to advertised products 


Portable steam generators 

Read page 51 and circle number 109 
Automatic Steam Propucts Corp. If you 
need a compact, portable, electric operated 
high- or low-pressure steam generator, in- 
vestigate the Hot Shot. 


Hot water fast 

Read page 43 and circle number 110 
Pick MANUFACTURING Co. Pick instantaneous 
hot water heaters are engineered for service 
Write for booklet on how Pick heaters cut 
hot water costs. 


BUILDING CONSTRUCTION, MAINTENANCE 


Fabrication in any metal 

Read page 35 and circle number 111 
THe Kirk & Bium Mpc. Co. Send for free 
copy of sheet and plate fabrication booklet, 
and read how this experienced fabricator can 
meet your every need. 


ELECTRIC DISTRIBUTION 


Do you want higher voltage distribution? 
Read page 27 and circle number 112 

Sorcet Evectric Co. Use higher voltage dis- 
tribution with dry-type transformers at load 
centers and get both efficiency and economy 


Use a smaller circuit breaker 

Read page 4 and circle number 113 
I-T-E Circuit Breaker CoMPANY, SMALL AIR 
Circuit Breaker Drvision. Send for more in- 
formation on new M-frame molded case cir- 
cuit breakers, which are fully designed for 
800-ampere applications. 


Reduce fire hazards and downtime 
Read pages 52, 53 and circle number 114 
BussMAN Mec. Co. Write for bulletin about 
fuses that provide 10-point protection. 


FUELS AND FIRING EQUIPMENT 


Cost-cutting baffies 

Read page 35 and circle number 115 
Tue ENGINEER Co. Save fuel and reduce main- 
tenance with Enco boiler baffles. Designed by 
specialists. 


Have you all the facts? 

Read page 25 and circle number 116 
MicHIcAN Oven Company. Send for this book 
of basic heat processing information written 
by the specialists — you'll find it useful. 


INSTRUMENTS AND CONTROLS 


Double check boiler water level 
Read page 49 and circle number 117 
THe Reviance Gauce Cotumn Co. Sound 











Two watch dogs... twee as good as one... 


Let the 


Reliance 
Safety Team 


give you a double check 
on boiler water levels 








VW 
Sound Check 


Alarm 
Water Column . 


EYE-HYE 





This team works for thousands 
of plants like yours. It double 
checks boiler water levels helps 
you achieve more efficient opera- 
tion, lower power cost, greater 
safety. The sensitive float-oper- 
Alarm 
Water Column sounds a last-re- 


ated mechanism in the 
sort warning (see whistle) when 
water approaches low or high 
danger points. But for minute- 
by-minute scanning by operators, 
EYE-HYE beams its bright pic- 
ture of true water level condition 
from a convenient eye-level posi- 
tion. It’s the original 
reading gage — all-hydrostatic, 
simple, sure. 


remote 


Now ...Qlarms on pressures 
to 2500 Ibs.! 


Steam whistles are available on 
Reliance water columns up to 
900 psi only. But with the Re- 
liance Levalarm EA17 
have vibratory horns or warning 
lights or both, to assist EYE-HYE 
in water level “watch dog” serv- 
ice. It pays you to have the Re- 
liance Safety Team for adequate 
boiler water level 
Write for details — or ask your 
Reliance Representative. 


you can 


supervision 


Remote Gage | 


~ 





— 


~ / 
Sight Check | 


- 


The Reliance Gauge Column Co., 5902 Carnegie Ave., Cleveland 3, Ohio 


BOIL 


,™ . 


ER SA 


The name Thal introduced safely walte columns... at 1884 


® 
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16 
NEFF & FRY BINS 


IN THIS GROUP 





These bins are used for handling 
silica sand. They range in size from 
18’ dia. x 52%’ high to 12’ x 12%’, 
Machinery for screening and grad- 
ing the sand is mounted direct!v on 
the bins without extra supports, 
proving the load-bearing strength of 
Neff & Fry construction. 

Thousands of Neff & Fry Bins are 
being used for handling and storing 
nearly a hundred different kinds of 
bulk materials, including grain, coal, 
seeds, minerals, chemicals, clay, 
wood chips, etc. 

Before you decide on storage bins, 
ask us for complete information. 
Read our folder, “Bins With the 
Strength of Pillars.” Our bins will 
likely save you money on first cost, 
and certainly on maintenance. 


CONCRETE STAVE 
STORAGE BINS 


NOT EXPORTED EXCEPT TQ CANADA AND MEXICO. 


The Neff & Fry Co. * 120 Elm St. * Camden, Ohio 
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TRADE MARK © REGISTERED 


NON-FLUID OIL 





GIVES CONSTANT PROTECTION 
TO ANTI-FRICTION BEARINGS 


When NON-FLUID OIL enters a bearing, it instantly forms a 
tenacious film, assuring positive protection against frictional wear, 
pitting rust and corrosion. 

At high or low speed, NON-FLUID OIL lubricated bearings 
run cooler and smoother, without drip or spatter. They require 
lubrication only one third as frequently as with ordinary greases 
— which leave gummy, acid forming residues, causing heating and 
ittin 

Send ie your free testing sample today. A copy of our bulletin on 
bearing lubrication and maintenance will also be sent . . . no 
obligation, of course. 


NEW YORK & NEW JERSEY LUBRICANT COMPANY 


292 MADISON AVE., NEW YORK 17,N. Y. 
WORKS: NEWARK, N. J. 
WAREHOUSES 
Birmingham, Ala. Columbus, Ga. St. Louis, Mo. 
Atlanta, Ga. Springfield, Mass. Providence, R. |. 
Charlotte, N. C. Detroit, Mich. Chicago, Ill. 
Greenville, S. C. Greensboro, N. C. 
Also represented in other principal cities. 











NON-FLUID OIL is not the name of a general class of lubricants, but 
is a specific product of our manufacture 





Circle 121 on READ-N-CIRCLE card for more data 
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. ++ Starts on page 49 


check and sight check your boiler water levels 
for more efficient operation, greater safety. 


Water gages from stock 

Read page 40 and circle number 118 
Ernst Water Cotumn & Gace Co. Stainless 
steel or iron gages with %-inch or %4-inch 
connections are always available from stock. 


Measure liquids accurately 

Read page 11 and circle number 119 
BurraLo Meter Co. Mail coupon for complete 
information on accurate measurement of 
process liquids. 


Safe boiler control 

Read page 24 and circle number 120 
Macnetrou, Inc. Control boiler water level 
with exclusive Magnetrol three-switch de- 
sign. Mail coupon for free data. 


LUBRICATION 


Positive protection for bearings 

Read page 50 and circle number 121 
New York & New Jersey Lusricant Com- 
PANY. Send for free test sample of the oil that 
will positively protect your bearings against 
frictional wear, rust, and corrosion. 


Avoid stuck rings 

Read page 45 and circle number 122 
Srnciair Rerininc Company. Cut mainte- 
nance costs on diesel performance by speci- 
fying Rubilene oils. 


Stop harmful deposits 

Read page 56 and circle number 123 
Tue Texas Company. Assure yourself a full- 
power, dependable performance at low main- 
tenance costs by using Ursa oils. 


MAINTENANCE ITEMS 


Lasting repairs for pennies 

Read page 28 and circle number 124 
SmootH-On Manuracturinc Co. Keep this 
wonder cement on hand for emergency re- 
pairs — it will not deteriorate. 


Pipe threader deluxe 

Read page 5 and circle number 125 
Tue ToLepo Pipe THREADING MACHINE Com- 
PANY. You can change dies instantly on these 
improved small ratchet pipe threaders. 


Having troubles with agperse 

Read page 54 and circle number 131 
Jouns-MAanvit_e. There’s a J-M packing that 
will give you longer life in reciprocating serv- 
ice, regardless of temperature. 


Cut costs on tube removal 
Read page 37 and circle number 126 


AIRETOOL MANUFACTURING CoMPANY. You can 


accomplish overhauls in jig time with this in- 
ternal tube cutter. Send for literature. 


Planned maintenance helper 

Read page 51 and circle number 127 
Grapuic Systems. Boardmaster Visual Con- 
trol gives graphic picture of your operations. 


MATERIALS HANDLING (BULK) 


Stronger storage bins 

Read page 50 and circle number 128 
Tue Nerr & Fry Co. Before you decide on 
storage bins, investigate these super con- 
crete-storage bins. 


Handling bulk materials? 

Read page 29 and circle number 129 
Canton STOKER Corp. Flo-tubes will handle 
fine or lumpy materials on any incline. Guar- 
anteed by specialists in the field. Write for 
full story. 


TRAPS, STRAINERS, AND SEPARATORS 


Performance guaranteed 

Read page 22 and circle number 130 
Jas. A. Murpuy & Co. These entirely auto- 
matic ball float traps are fully guaranteed. 


VALVES AND REGULATORS 


Twelve years without maintenance 
Read page 10 and circle number 132 
Crane Co. You, too, can get 12 years of valve 
life on feedwater service without repairs or 
maintenance. 


These new valves don't leak 

Read page 29 and circle number 133 
REPUBLIC MANUFACTURING Co. Seal-Tite pres- 
sure-balanced valves will handle liquids to 
1000 psi with zero leakage. 


Guaranteed reducing valve 

Read page 39 and circle number 134 
Lesuiz Co. You can put this pressure reduc- 
ing valve on the line and forget it for at least 
three years — performance guaranteed. 


WATER SUPPLY AND TREATMENT 


Test your own water 

Read page 26 and circle number 135 
SaLeM-Brostus, Inc. Get fast, economical, 
and accurate bacteriological analysis of wa- 
ter with a Sabro portable laboratory. 


Pioneering water conditioning 

Read page 9 and circle number 136 
W. H. & L. D. Betz. New techniques in water 
conditioning that reduce costs, save time, 
and aid production are being pioneered by 
Betz. Send for information. 


Demineralizers built in all sizes 

Read page 22 and circle number 137 
Huncerrorp & Terry, Inc. A complete line of 
water conditioning systems is available. 


INDUSTRY POWER 
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reprints available 








Special Report reprints 


Individual copies of Special Report Re- 
prints will be sent free upon request. 
Additional copies are priced as follows: 
2 to 24 copies are 25¢ each; 25 to 49 
copies are 20¢ each; 50 to 99 copies are 
15¢ each; more than 99 copies are 10¢ 
each. Special Report Reprints avail- 
able are: 


@ Adjustable Speed Drives and Elec- 
tric Controls 


@® Combating Corrosion From In- 
dustrial Chemicals 


@ Contaminants in the Air 


Demineralization—A Means to Purer 
Water 


Industrial Waste Treatments 
Inplant Electric Distribution 


Review and Forecast, 1956 


A Thermodynamics Refresher 
(Complete Set I-VII) 











Single copies of following reprints are 
available free. Quantity orders for individual 
reprints quoted on request. Address all cor- 
respondence, on company letterhead, please, 
to Reader Service Department INDUSTRY 
POWER, Commercial Bank Building, St 
Joseph, Michigan. 


@ Automatic Control for Variable Speed 
Transmissions 

@ Big Savings for a Small Plant 

@ Coal Dust . . . Stopped Before It Starts 


Correction Table for Estimating 
Heating Value of Coal 


@ Eliminating Expansion Joint 
Maintenance 


@ For Better Lighting at Less Cost, 
Frost Your Windows 


@ High-Frequency Fluorescents 


@ Lessons for Multi-Building Plants 
High-Temperature Water 


@ More Steam for Less Money 


@ Nearest Thing Yet to a Completely 
Automatic Power Station 


from industry power 








reprints newly available 


since last month 


Cool your plant 
with central units 


How one plant saves valuable work 
space, yet maintains good control. Cen- 
tral units strategically spotted around 


plant make it possible 
Reprinted from March 1956 
INDUSTRY POWER 











Classified Advertising 











All sizes to fit your fer 
ERNST WATER COLUMN GAGE CO. 
Send for Catalog LIVINGSTON, N. J. 














MAKE DIES, TOOLS, METAL STAMPING, JIGS- 
FIXTURE, PRECISION MACHINERY WORK, 
PRODUCTION, Mail Blue Print for Quotations, 
KARL'S MACHINE SHOP, 30-51 23 Street, 
LONG ISLAND 2, NEW YORK. 




















complete Anhydrous Ammonia 
and L.P. Gas plants 








ARANTE 
QUALITY - 


RELAYING RAILS 


Handle more cars better—cost less to 








PROPANE GAS PLANTS 


and 
Anhydrous Ammonia Piants 
PEACOCK CORPORATION 


Box 268, Westfield, N. J. Westfield 2-6258 
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install and maintain. Foster stocks all 
Rail Sections 12 thru 175#, Switch 
Material and Track Accessories. 


SEND FOR CATALOGS 

















New Chemical Grouting Method 
Prevents Flooded Floors 


Permanent Tank Insulation 
Costs Less 


Purchased vs Generated Power 
Put Dissolved Air to Work 
Reclaim Your Waste Heat 


Reduce Boiler Plant 
Operating Costs 


Selecting Fuel and Firing Equipment 
Selecting Taps on Power Transformers 


Shell Selects Package Boiler for 


Outdoor Operation 
Small Filters Do Big Job 


Synchronous Motors Do Two Jobs 
at One Time 


Tailor-Made Fire Protection 


Television ... 
Control 


The Eyes of Industrial 


Vibration is Tamed So Simply 


What You Should Know About 
Fuel Oil Additives 


Why High-Temperature Water? 


Why Not Try Simplicity in 
Valve Controls? 


‘How To Get Things Done 
| Better And Faster 


acca 








BOARDMASTER VISUAL CONTROL 


Gives Graphic Picture —Saves Time 
Saves Money, Prevents Errors 

Simple to operate —Type or Write on 
Cards, Snap in Grooves 
Ideal for Production, Troffic 
Scheduling, Sales, Etc 

Made of Metal Compact and Attractive 
Over 60,000 in Use 


Full price 54g with cards 


| 24-PAGE BOOKLET NO. P-60 

FREE Without Obligation 
Write for Your Copy Today 
GRAPHIC SYSTEMS 


55 West 42nd Street, New York 36, N. Y. 
Circle 127 on READ-N-CIRCLE card 
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Zhan yon need OC Compact, 
potable CaTDr.cakhy 
operatad. “\urce oF , 


HIGH or LOW 
Pressure STEAM 


“ HOFSHOT- 
"STEAM 
GENERATORS 


are available in 
all sizes—for 

every conceivable 
purpose! 


Used by the 
| leaders of industry 
| throughout the 











world—Since 1917 


| Ask your supplier 


- 
(' ny) 
| or write direct stating your needs— “Sz 


AUTCRATIC 


STEAM PRODUCTS CORP. 


140 West Sist St.. New York |, N.Y BR. 9.97% 


Circle 109 on READ-N-CIRCLE card 


51 








ASME Spring Meeting 





. +» Starts on page 31 


‘Maintenance costs have been established at approxi- 
nately $1.50 per installed kw per year on a unit of 
this size and type. Availability records in excess of 
8300 operating hours per year, including a complete 
plant inspection of two weeks, has proven it to be a 
dependable and reliable power plant.” 


Appraisal of nuclear versus hydro power 
in the Pacific Northwest 


K. M. McCarrree, AssistaANt Proressor oF Eco- 
NOMICS, UNIVERSITY OF WASHINGTON. 


‘Nuclear power undoubtedly will become, at some 
ime, a source of electric energy in the Northwest. The 
hydroelectric power potential is obviously limited by 
the physically available sites and water resources, and, 
riven any rate of growth in power needs in the region, 
eventually would be exhausted. Furthermore, the sup- 
ply of fossil fuels for conventional steam-generating 
plants is also limited in the United States, and at some’ 
ime new energy sources must be developed. However, 
the physical limitation on hydro sites and the eventual 
exhaustion of conventional energy sources undoubtedly 
will not be reached before atomic power facilities have 
been built which can compete costwise with the less 
economical water resources and low-grade conven- 
tional fuels. 

“Comparison of capital investments suggests that any 
dam site with capital costs of installed capacity of less 
than $300 per kilowatt would probably be more feasible 
than nuclear power plants at $200 per kilowatt. If low 
rates of interest are available, and reactor life is rel- 
atively short, hydro projects as high as $500 per kilo- 
watt of installed capacity could provide electricity as 
cheaply as nuclear plants at $200 per kilowatt. ... 

‘Even though dam locations may be judged econom- 
ically feasible, complications may arise from purely 
political sources which will prevent their exploitation. 
Che difficulties of international agreement over the 
division of power rights and the allocation of costs of 
the projects are many and complex. Furthermore, the 
domestic issue of public versus private financing and 
control of the big dams, as well as the questions of 
jurisdiction over certain sites by particular govern- 
mental agencies and/or private and public utilities may 
further delay hydro development. These factors do not 
appear to operate against the growth of nuclear power 

vurces. In fact, it may be for political reasons, in the 
nterests of international policy, national defense in- 
terests, that nuclear power development will be pushed 

ir ahead of its expected normal economic growth.” 


‘> 
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... ‘After these two experiences 
with FUSETRON dual-element Fuses, 


we use them throughout our Entire 
Plant.” 9. W. Sanders, ras wscmeur 


(Division of Simmons Co.) ROSEMARY MFG. CO. 
ROANOKE RAPIDS, N. C. 


“SOLENOIDS WERE BURNING UP AND STARTING FIRES 
— Until we changed to FUSETRON FUSES.”’ 


“A fire in our weaving room is just about the gravest danger we can face. If 
the fire isn’t checked immediately, it can quickly spread throughout the room. 


**You can imagine then how concerned we were with fires started by solenoids 
burning up in heavy lint locations. With 500 looms in use in 3 weaving rooms, 
we didn’t know where to expect the next fire. 


“‘We definitely had to find safer solenoid protection than we were getting from 
one-time ordinary fuses in use. We decided to try Fusetron dual-element fuses 
and installed them in the summer of 1954. 


“It was a big relief when Fusetron fuses turned out to be the answer. I'll 
knock on wood, but we haven’t had a fire since we installed them. 


“In addition, this move to Fusetron fuses also cut production costs. We 
eliminated needless down-periods and we no longer have to repair or replace 
burned-out solenoids.” 


“WE CUT UNNECESSARY DOWN.-TIME AND MAINTENANCE 
COSTS By installing FUSETRON FUSES.” 


“Several years ago we had a heating problem in our main panels that was 
causing ordinary renewable fuses to blow. 


“These outages occurred several times weekly in each panel, so down-time 
costs were really adding up and costing our company money. 


“Also, after each blow our maintenance men would spend time checking the 
circuit for trouble, only to find the outage was caused by excessive heating in 
the panel. 


‘‘We discussed the situation with a salesman and he showed us that Fusetron 
dual-element fuses were cooler operating and would eliminate our trouble. 


“They sure did! The change to Fusetron fuses of proper size for safe protec- 
tion was completed in 1953. We haven’t had any unnecessary shut-downs since 
then. 


“Our maintenance men sure like the change. Any outage today indicates 
trouble, and the men know they are not wasting time when they check the circuit. 


*‘Because of this and other satisfactory experiences with Fusetron fuses, we 
individually protect all our motors with them as well as using them throughout 
the rest of the electrical system. 


“I wish we had kept a record to show how much money we saved by equipping 
each motor with Fusetron fuses. I am reasonably certain that the difference in 
motor burnouts alone would represent considerable money.”’ 


INDUSTRY POWER 
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ie ia good books 
\ for industry power 
i NS 
You too, CAN REDUCE FIRE HAZARDS Readers wanting to obtain copies of these books may order 
through Inpustry Power. Send check covering cost and 
q AND DOWN-PERIODS we will forward your order to the publisher 
J * 
by installing FUSETRON FUSES! 
} on ‘ , . : 
. They provide 10 Point Protection Proceedings, World Symposium on Applied Solar 
. Energy, by The Association for Applied Solar Energy 
1 High interrupting capacity—protect against heaviest Jorgenson & Co.; 304 pages; $5.00 
“ short-circuits. Have proven on tests to open safely on Contair 3 lete bridged select the 
“ae circuits set to deliver in excess of 100,000 amperes. ponies be dh egy, este Meena t-tiange amare“ a 
2p : presented at the Applied Solar Energy Symposium, No- 
| Protect against needless blows caused by harmless mber 1955 Phoe Ari Te 1 ill 
{ evetiendas. Y mbe1 a 1oenix, Arizona ext and llustrations 
- . discuss all phases of solar energy in easy-to-read form 
se 3 Protect against needless blows caused by excessive , 1 i i nee eels. a ae a 
heating—lesser resistance results in cooler operation. ncluc y ( + — of economics, uses (including com 
4 Provide thermal protection — for panels and switches rate Ase regen mae are ogy aay yor teen bre 
against damage from heating due to poor contact. tion). I ea also included that deal with ‘electricity 
h fron Ss P search results in t ISSR 
5 Protect motors against burnout from overloads. Beg the oun, and research results in the \ - 
6 P ‘ b . ' Typography and illustrations are above average and 
7 rotect mst wea phogr pale urnout due to single phasing. readability is excellent, Extensive bibliographies are con 
Give DOUBLE burnout protection to large motors — tained for further information on any phase of the particula: 
ng without extra cost. ubject discussed 
s *( scuUSSse 
8 Make protection of small motors simple and 
inexpensive. 
9 Protect against waste of space and money — permit 
use of proper size switches and panels. instruments for Measurement and Control, by 
10 Protect coils, transformers and solenoids against Werner G. Holzbock; Reinhold Publishing Corp.; 416 pages 
burnout, $10.00 





Write for bulletin FIS. 





This book desc1 ibes, illustrates, and « ompares all recently 
developed industrial instruments used for remote reading 
or remote automatic action. Separate chapters are included 


a EN SES FS OTS ea | for measuring and controlling temperature, humidity and 
} : 
? | moisture, pressure, flow, liquid level, density, viscosity, 
I 1 

¥ FOR LOADS ABOVE 600 | and speed. Discusses in nontechnical language, the con 
% AND UP TO 5,000 AMPS., : | struction and operation of instruments for measurement 
« Use BUSS Hi Cap Fuses R and control of process variables. Compares various instru 
vty - ee 4 


ments and points out factors to consider in choosing prope: 
They have an interrupting capacity 
sufficient to handle any fault current 
regardless of system growth. 


instrumentation for a particular job 


y 


a 


, Subsequent chapters describe devices used in controller 
action and in fin al control elements such as valves pumps 
They can be coordinated with 
Fusetron fuses on feeder and 
branch circuits to limit fault 
outages to circuit of origin. 


Write for bulletin HCS. 


| electric transformers, and motors. Special chapter is in 
cluded that discusses centralized system development 
miniaturization, and digital computors. A recommended ad- 


dition to the library of all power services engineers 





Electric Generation: Steam Stations, edited by B 
| G. A. Skrotzki; McGraw-Hill Book Company; 454 pages 
| $8.50 


This book is one of two books that give a practical 


knowledge of the design, operation, and maintenance of 
equipment that makes up an electri upply system 
| Describes basic principles of steam-electric generating sta 
| tions, which provide most of the electric energy in the 


United States. Gives facts on selection of fuel, fuel handling 
and firing, and design and operation of steam generator 
Includes a simple nontechnical introduction to steam table 
| used to calculate and design steam equipment. Covers 
piping, turbines, condensers, and boiler feedwater treat 
ment. Also describes instrumentation and automatic con 
trol systems for electric generators, station electric circuits 


auxiliary systems, and superpressure steam stations 






BUSSMANN MFG. CO. _ Div. McGraw Electric Co. 


University at Jefferson St. Lovis 7, Mo. 


Typography and illustrations are well organized. Wide 
use of schematic diagrams and cutaway illustrations present 
| technical information in nontechnical manne 
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coming events ac 
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Whi th C ING ; "% ’ Sept. ASME Fall Meeting Denver 














‘a ¢ * Airete 
for longer life in reciprocating service? “e ie Amer 
: fl Sept. ISA 1956 Conference Coliseum Ames 
g P g + 17-21 and Exhibit New York City .~ 
é; , eo : Sept. Illuminating Engineering Hotel Statler nates 
bit ‘eek ~~ 4 17-21 Society National Technical Boston | 
2 ee ~< ; : 
is al "> \ ” ’ Conference ro 
(Foo ae" 4 an "y ) Bhan Sept. Third Annual Conference Morrison Hotel ~ 
y fo % ‘* ‘J ay 25-27 Atomic Industrial Forum Chicago we te 
A , _— Oct. AIEE Fall General Morrison Hotel se 
» 1-5 Meeting Chicago rete 
Oct. ASME Lubrication Atlantic City ss 
8-10 Conference New Jersey Sees 
Oct. Armour Research Foun- Sherman. Hotel 
11-12 dation National Noise Chicago 
Abatement Symposium Com 
ant 
Oct. Armour Research Foun- Sherman Hotel Char 
18-19 dation National Con- Chicago Ches 
ference on Industrial Cate 
Hydraulics Cock 
Oct. Seventeenth Annual Hotel Wm. Penn Cop 
22-24 Water Conference Pittsburgh Cran 
Oct. ASME Fuels Conference Washington, D.C. 
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next month in ee 
INDUSTRY POWER... . _ 
° ’ » Fed 
winters on its way.... Beni 
L. 8 


get your unit heaters ready 
To 500F it’s J-M interlocked if To 750F it’s J-M Superheat Gen 








Now is the time to get set for winter, difficult Got 
Be io ‘ Grag 
because it cannot ravel or come apart because it does not harden under high heat though it may be to be concerned about cold 
F weather during these hot summer days. But you i 
° e . . ens 
Made by an exclusive J-M process, Interlocked b Designed specifically for superheated steam between can bet that you will need your unit heaters in Hung 
packing is braided from tough long-fibre asbestos 500F and 750F, Johns-Manville’s Superheat packing top working order next winter as surely as you 
yarns strongly interlocked in a solid integral struc- TE is made of highest quality pure asbestos cloth which can bet that tomorrow may be a scorcher. ave 
ture. There are no jackets to wear through...no JB retains its resiliency even after long exposure to . A Oe Infilc 
plaits to loosen. That's why it retains its strength high temperatures. Woven tight, spiral wrapped and To help you get ready before the “‘heat's on’ in — 
and efficiency far longer than other types. if then pressed square, this cloth forms a firm resilient your area, INDUSTRY POWER will give you a = 
Interlocked also seals better. It is flexible and 7f ‘ucture of superior strength and wearability. complete rundown on all you will need to do to 
resilient, braided square for better contact and ree Jt Style 167 Superheat is bonded with a special heat be ready for winter. Material comes from out- 
quires less gland pressure. Style 255 is effective resistant compound. No excess is present to car- guiiiinn ‘tadied tills Dad i dibiame te — 
against steam, hot or cold water, oil, weak acids and bonize in use. Density is carefully controlled for eo ority. i —_ 
caustics. Furnished lubricated and graphited in ring y minimum gland pressure. Furnished graphited in you in plenty of time to get the work done John 
and coil forms in sizes from 4" and up. I ring and coil forms in sizes from 4" and up. before that “last minute" creeps up on you. _ 
Watch for th 
Your local J-M distributor carries full stocks of Interlocked and Superheat ee Kalo 
and other packings. Call him today or write Johns-Manville, Box 60, Kick 


August issue of 
INDUSTRY POWER 


Johns-Manville PACKINGS, GASKETS and TEXTILES JM, Whe 


this 
Circle 131 on READ-N-CIRCLE card for more dato 
54 INDUSTRY POWER JU 


New York 16, N. Y. In Canada, Port Credit, Ontario. 

















er 


un 








advertisers’ index 





Airetool Mfg. Co 37 
American-Marsh Pumps, Inc ad 
Ames tron Works, Inc 55 
Avrora Pump Div., 

New York Air Brake Co ° 
Automatic Steam Prods. Corp 51 
Babcock & Wilcox Co 

Boiler Div 647 

Refractories Div ° 
W.H.& LD. Betz 9 
Bigelow-Liptak Corp ° 
Bird-Archer Co " 
Buel! Engineering Co ° 
Buffalo Meter Co W 
Bussmann Mfg. Co 52 & 53 
Byron Jackson Pumps, Inc ° 


Cambridge Instrument Co. Inc ® 
Canton Stoker Corp 29 
Chapman Valve Mfg. Co ° 
Chesapeake & Ohio Railway ° 
Cobra Metal Hose, Div. of 

DOK Mfg. Co ° 
Cochrane Corp ° 
Coppus Engineering Corp 
Crane Co 10 
Darling Valve & Mfg. Co ° 
DeLoval Steam Turbine Co ° 
Economy Fuse & Mfg. Co ° 
Electric Auto-Lite Co ° 
Electrical Engineers Equipment Co. * 
Ellison Draft Gage Co., Inc ° 
Engineer Co 35 


Ernst Water Column & Gage Co. 40 


Federal Sign & Signal Corp ° 
Benjamin Foster Co ° 
L. B. Foster Co ° 
General Coal Co - 
Globe Co ° 
Graphic Systems 5! 
Henszey Co 42 
Hungerford & Terry, Inc 22 
Ideal Industries, - Inc ° 
Infilco Inc 
iNlinois Water Treatment Ce ° 


1-T-E Circuit Breaker Co 
Small Air Circuit Breaker Div. 4 
Switchgear Div bd 


Jerguson Gage & Vaive Co ° 
Johns-Manvilie Corp 
Johnson Corp 


Johnson-March Corp 8 
Johnson Service Co ° 
Kalamazoo Tank & Silo Co ° 
Kirk & Blum Mfg. Co 35 


Leslie Co 


Magnetrol, Inc 

Manze! Division of 
Houdaille Industries, Inc 

Master Builders Co 

Mercoid Corp 

Michigan Oven Co 

Jas. A. Murphy & Co., Inc 


Nagle Pumps, Inc 
National Airoil Burner Co 
Neff & Fry Co 


New York & New Jersey 
Lubricant Co 


Niagora Blower Co 


North American Mogul! Products * 


Northern Blower Co 


Orr & Sembower, Inc 


Palmer Thermometers, Inc 
Pick Mfg. Co 
Prat-Danie! Corp 

Power Div 


Ranney Method 
Water Supplies, inc 
Raybestos-Manhattan, Inc 
Manhattan Rubber Div 
Reliance Gauge Column Co 
Republic Mfg. Co 
Reznor Mfg. Co 
Ronningen-Petter Co 


43 


49 
29 
37 


Ruppright's Rotary Roof Cooler 40 


Salem-Brosius, Inc 

Claude B. Schneible Co 
Sinclair Refining Co 
Smooth-On Mfg. Co 
Sorge! Electric Co 
Southern Coal Co 
Standard Pressed Steel Co 
Subox, Inc 


Sun Oil 

Superior Combustion 
Industries, Inc 

Superior Electric Co 

Texas Co 

Thermix 


Toledo Pipe Threading 
Machine Co 


Western Insulated Wire Co 
Western Precipitation 
Gustav Wiedeke Co 

Edwin L. Wiegand Co 
Thomas C. Wilson 


Yornali-Waring Co 


Where an * appears after a name the advertisement does not appear in 


this issue, but appeared in 


JULY 1956 


one or 


both of the two previous 


issues 


B. R. DeWITT, INC. 


Prominent N.Y. State Road Builders 


ORDERED A NEW 


AMESTEAM 


ENERATOR 








10 t0 600 b p 










15 to 


or Oil-Gas Combination 


002 Ol, Gas 





“In our business,” reports Mr. B. R 
When we 
water for a mix or steam for thawing in cold weather 


— we need plenty of it, on time! AMESTEAM GENERATOR 
has always delivered for us. Just push a button 


De W itt, 


“we can't afford delays need hot 


you ve got steam ina 
few minutes. Maintenance is almost nil, and our AMES representative is ready 
with service 24 hours a day. Sure, we ordered AMESTEAM GENERATOR for every 


new DeWitt cement plant. We know we can depend on their rugged dependable equipment 


“REPEAT” ORDERS 
like those of B. R. DeWitt, 
Inc., Pavilion, N.Y. Road 
Builders, 
proof of 


2 MORE ORDERED 


Besides the seven units in DeWitt plants, Mr. DeWitt has ordered and just taken delivery on 
two additional units for new plants in the vicinity of Rochester, N.Y. The 9 AMESTEAM 
GENERATORS range in size from 40 to 80 h.p 


are continual 
user satistac- 
tion with AMESTEAM 


GENERATORS. 


For satisfaction like this — for dependable steam production and economy over the years — 
you take no chances when you specify AMESTEAM GENERATOR! 





MAIL COUPON TODAY! 


AMES IRON WORKS, INC. 
Box F-76, OSWEGO, N. Y. 





Gentlemen: 


Please send me further information on AMEST EAM 
GENERATORS and name of the nearest representative. 


NAME 
COMPANY 
ADDRESS 
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